esp@cenet document view 



1/1 ^— v 



COMPOSITION CONTAINING SILOXANE 



Publication number: JP2000044583 



Publication date: 
Inventor: 

Applicant: 

Classification: 
- international: 



2000-02-15 

AN DO EIJI; YASUDA HIROFUMI; SHOJI HIROAKI; 
SASAKI HISASHI 

NIPPON UNICAR CO LTD 



H01C1/02; C07F7/18; C08K9/06; C08L21/00; 
C08L83/06; C08L83/07; C08L83/08; C08L101/00; 
C09K3/10; H01F1/113; H01C1/02; C07F7/00; 
C08K9/00; C08L21/00; C08L83/00; C08L101/00; 
C09K3/10; H01F1/032; (IPC1-7): C07F7/18; C08K9/06; 
C08L21/00; C08L83/06; C08L83/07; C08L83/08; 
C08L101/00; C09K3/10; H01C1/02; H01F1/113 

- European: 

Application number: JP1 998028881 8 19980925 

priority number(s): JP19980288818 19980925; JP1 9980162978 19980527 



Report a data error here 



Abstract of JP2000044583 

PROBLEM TO BE SOLVED: To obtain an inorganic material which enhances a filling coefficient and 
dispersibility into organic materials, can enhance workability and moldability, can improve mechanical 
properties and water resistance, and is useful for synthetic resin magnets, etc., by treating the surface 
of siloxane having specific structure (or a hydrolyzate thereof). SOLUTION: This material is obtained by 
treating the surface of (A) an inorganic material with (B) a compound shown by formula I [R' and R" are 
each a 1-20C (ftuoro)alkyl, an aryl or an aralkyl; R is R\ a 1-8C alkoxy, acetoxy or oxime group; X is 
vinyl, 3,4-epoxycyclohexyl, thiol group, isocyanate group or the like; Y is a 1-8C alkoxy, acetoxy or 
oxime group; (a) is 0-2; (b) is 0-20; (c) is 1-100] or a hydrolyzate thereof. Component B is obtained, for 
example, by reacting a compound shown by formula II with a compound shown by formula III [(n) is 3- 
8]. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 



X-fCH 2 ^ 



[Claim 1]The following formula I : 



Ra 

I 

S i- 




(I) 



3 - a 



[a expresses an integer of 0 thru/or 2 among a formula, b expresses an integer of 0 thru/or 20, 
and c expresses an integer of 1 thru/or 100, Although R expresses an alkyl group with 1 thru/or 
20 carbon atom, a fluoro alkyl group, an aryl group, an aralkyl group, an alkoxy group with 1 
thru/or 8 carbon atom, an acetoxy group, or an oxime group, When two R exists, they may be 
the same or it may differ, and R' and R" express an alkyl group, a fluoro alkyl group, an aryl 
group, or an aralkyl group with 1 thru/or 20 carbon atom independently mutually, and X is a 

R 3 \ R 2 O R 3 

, • i 1 I II I 

R 1 -N-VC 2 H 4 -N-/- 5 - . R J -N-C-N- H,C=CH- 




R 2 R 3 



R 1 -C=C-C-0- > H 2 C — CH-(CH 2 )— O 



o 



\ / 
o 




following formula. : HS- , 



O = C = N- 



the inside of a formula, R 1 , R 2 , and R 3 - mutual - independently - a hydrogen atom. An alkyl 
group, an aryl group, or an aralkyl group with 1 thru/or 10 carbon atom is expressed, and d and 
e -- mutual -- independently -- an integer of 0 thru/or 5 expressing -- a basis expressed, 
[ express and ] An inorganic material by which the surface treatment was carried out using at 
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least one sort of and a siloxane expressed with Y expressing an alkoxy group, an acetoxy 
group, or an oxime group with 1 thru/or 8 carbon atom], or its hydrolysis product. 

[Claim 2]A siloxane is the following formula II. : x ~*~ c H 2^~b~ s i Y 3 - a 01) 

A compound and the following formula III which are expressed with (a, b, R, X, and Y express 
the same meaning as a definition in claim 1 among a formula) : 




(III) 



The inorganic material according to claim 1 which is a polysiloxane obtained by a reaction with 
a compound expressed with (R* and R" express the same meaning as a definition in claim 1, 
and n expresses an integer of 3 thru/or 8 among a formula) and by which the surface treatment 
was carried out. 

[Claim 3]The inorganic material according to claim 1 or 2 whose siloxane is what either [ at 
least ] R or Y expresses an alkoxy group to among the above-mentioned formula I and by 
which the surface treatment was carried out. 

[Claim 4]An inorganic material by which the surface treatment was carried out to any 1 
paragraph of claims 1 thru/or 3 using a siloxane, hydrolytic basis content silane compounds, or 
those hydrolysis products of a statement. 

[Claim 5]Magnetic substance powder by which the surface treatment was carried out to any 1 
paragraph of claims 1 thru/or 3 using at least one sort of a siloxane of a statement, or its 
hydrolysis product. 

[Claim 6]Magnetic substance powder by which the surface treatment was carried out to any 1 
paragraph of claims 1 thru/or 3 using a siloxane, hydrolytic basis content silane compounds, or 
those hydrolysis products of a statement. 

[Claim 7]A constituent which contains at least one sort of a siloxane of a statement, or its 
hydrolysis product, an inorganic material, and organic materials in any 1 paragraph of claims 1 
thru/or 3. 

[Claim 8]A constituent which contains a siloxane and hydrolytic basis content silane 
compounds or those hydrolysis products, an inorganic material, and organic materials of a 
statement in any 1 paragraph of claims 1 thru/or 3. 

[Claim 9]A synthetic resin magnet material which contains at least one sort of a siloxane of a 
statement, or its hydrolysis product, magnetic substance powder, and a synthetic resin in any 1 
paragraph of claims 1 thru/or 3. 
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[Claim 10]A synthetic resin magnet material which contains a siioxane and hydrolytic basis 
content silane compounds or those hydrolysis products, magnetic substance powder, and a 
synthetic resin of a statement in any 1 paragraph of claims 1 thru/or 3. 

[Claim 1 1]A synthetic resin magnet produced by fabricating the synthetic resin magnet material 
according to claim 9 or 10. 

[Claim 12]A rubber composition which contains at least one sort of a siioxane of a statement, 
or its hydrolysis product 0.01 to 30% of the weight to an inorganic filler in any 1 paragraph of 
claims 1 thru/or 3. 

[Claim 13]A resin composition for sealing agents which contains at least one sort of a siioxane 
of a statement, or its hydrolysis product 0.01 to 30% of the weight to an inorganic filler in any 1 
paragraph of claims 1 thru/or 3. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThe inorganic material by which this invention used together the 
siloxane independent or this siloxane which has specific structure in more detail about the 
constituent containing a siloxane, and the hydrolytic basis content silane compound, and the 
surface treatment was carried out, The constituent which consists of the combination, the 
inorganic material, and organic materials of magnetic substance powder and the above- 
mentioned siloxane independent or this siloxane, and a hydrolytic basis content silane 
compound especially, It is especially related with a synthetic resin magnet material (and 
synthetic resin magnet fabricated from this material), a rubber composition, or the resin 
composition for sealing agents. 
[0002] 

[Description of the Prior Art]a demand of as opposed to various materials in connection with 
remarkable development of recent years, engineering, and industry — complication, 
diversification, and functionalization - and it is becoming severe. Such a demand could not be 
satisfied with a single material in many cases, and development and use of the various 
composite materials which constituted two or more materials appropriately so that a material 
property might be revealed according to many demand characteristics have been performed. 
The fiberglass reinforced plastic (FRP) which consists of glass fiber and unsaturated polyester 
as a typical composite material is begun, Fiber reinforced thermoplastics (FRTP), artificial 
marble, a synthetic resin magnet, resin concrete, a sealing agent, a shell mold, rubber and an 
elastomer, magnetic tape, etc. are mentioned. 

[0003]lt is known for such a composite material that the quality of the state in the interface of 
organic materials and an inorganic material will affect the various characteristics of a 
composite material greatly. Generally the surface of an inorganic material is reformed using a 
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surface modifier, and the improvement of the wettability and the adhesive property of organic 
materials and an inorganic material is made. The coupling agent of the Silang system and a 
titanate system is generally used as this surface modifier. When it is an organic silane 
compound which has two or more sorts of different reaction groups, one reaction group reacts 
to the inorganic material surface and the reaction group of another side reacts to organic 
materials into the same molecule, these silane coupling agents, It not only reforms an 
inorganic material, but it has the operation which combines an inorganic material and organic 
materials. Therefore, it begins to use a silane coupling agent as a glass finish agent in fiber 
reinforced plastics, In the composite material which combined an inorganic material and 
organic materials, such as inorganic fillers, such as FRTP, artificial marble, a synthetic resin 
magnet, resin concrete, a sealing agent, a shell mold, rubber and an elastomer, and magnetic 
tape, or an inorganic substrate, it is used as an interface modifier. By furthermore using a 
silane coupling agent for a composite material, the big role is played in improvement and an 
improvement of the mechanical property of a composite material, an electrical property, a 
water resisting property, weatherability, an adhesive property, a processing moldability, etc. 
[0004] However, the operation effect of interface refining which a silane coupling agent has 
depending on the kind of inorganic material has a difference, and it is known that a silane 
coupling agent hardly takes effect to some inorganic materials. A silane coupling agent as an 
inorganic material which acts effectively For example, quartz, Natural silica, such as sand and 
a novaculite; Wet process silica, colloidal silica, Synthetic silica, such as silica aerogel; Kaolin, 
mica, talc, wollastonite, Hitoshi Ishiwata's natural silicate; Synthetic silicate; alumina, such as a 
calcium silicate and aluminum silicate, Metallic oxides, such as hydrated alumina, titanium 
oxide, a zinc oxide, iron oxide, and magnesium oxide; functional inorganic materials, such as 
magnetic powder of metal, such as aluminum, copper, and bronze, and other ferrite series, 
SmCo systems and NdFe systems, etc. are mentioned. On the other hand, a silane coupling 
agent does not act effectively or the operation effect as few inorganic materials, For example, 
carbonate, sulfate, sulfite salt, carbon black, etc. of alkaline-earth metals, such as calcium 
carbonate, magnesium carbonate, calcium sulfate, barium sulfate, and calcium sulfite, are 
mentioned. 

[0005]ln order to cancel the problem of a silane coupling agent which happens according to 
the kind of such an inorganic material, various means have so far been proposed. For 
example, in JP,3-17764,B, using together the organopolysiloxane which has an alkoxy group 
in a silane coupling agent is proposed. Although a few is effective at the point which cancels 
the fault which the silane coupling agent of the above [ this ] has, When a silane coupling 
agent and organopolysiloxane act on the surface of inorganic solid particles, even if the effect 
of one ingredient is acquired, the problem that the effect of the ingredient of another side is not 
fully acquired arises, and, as a result, it cannot be satisfied with fields, such as the mechanical 
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property of a composite material, a water resisting property, weatherability, an adhesive 
property, processability, and a processing moldability, enough. In JP,5-43696,A, use of the 
reactant organopolysiloxane which has a hydrolysis group and a reactive organic group in one 

molecule expressed with a lower type as other solving means is proposed. : 

R R R R R 



M-(Si 0) o -(Si 0) p -(Si 0) Q -(Si 0) r - Si-M 

I I I I I 

R Y Z Q R 



(The inside of a formula, Y= organic reactivity functional group, Z= condensation nature silyl 
alkyl group, Q= polyoxyalkylene group, R=H, a monovalent hydrocarbon group, an alkyl halide 
group, M=Y, Z, Q, R, o= 0-500, p, q, r= 0-200). Although this showed the effect of the grade 
which is a point which cancels the fault which the above mentioned silane coupling agent has, 
it became in what it can be satisfied with fields, such as the mechanical property of a 
composite material, a water resisting property, weatherability, an adhesive property, and a 
processing moldability, of enough like the above-mentioned means of an indication at JP,3- 
17764,B. In order to raise the mechanical property etc. of the composite material which 
consists of an inorganic material and organic materials, use of the silane coupling agent was 
performed, but in order to make the mobility at the time of the improvement in toughness, such 
as flexural strength, and manufacture of a composite material give further, various proposals, 
such as use of lubricant, have been made. For example, in JP, 6-8921 9, B, carrying out glycerin 
treatment to the glass fiber which carried out silane coupling agent treatment is proposed. 
Although improvement in processing moldabilities, such as improvement in toughness, such as 
flexural strength, and spiral flow, was accepted by this means, the phenomenon of down 
stream processing increasing and working efficiency falling, being easy to start interlaminar 
peeling since the wettability to an inorganic material is bad, and depositing on the surface had 
arisen. Since the working temperature at the time of shaping had been rising, glycerin 
volatilized and decomposed and there was a problem of a void etc. occurring in a molding 
material in recent years. Although the method of using together a silane coupling agent and 
poly dimethylsiloxane is indicated to JP,60-223859,A, Viscosity was more than at least 2000- 

2 

mm /s (cSt), and the poly dimethylsiloxane which is easy to start interlaminar peeling since 
poly dimethylsiloxane has the bad compatibility to a synthetic resin, and is moreover used was 
difficult handling. In order to raise dissolution and the effect acquired of the fault which the 
conventional silane coupling agent mentioned above under this situation has, Are effective 
also to the inorganic material in which an effect is not acquired in the conventional silane 
coupling agent, The appearance of the processing agent which the improvement effect of 
mechanical properties, such as toughness, and a processing moldability can satisfy enough 
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And FRP, It was wished in the field which manufactures and uses composite materials, such 
as FRTP, artificial marble, a synthetic resin magnet, resin concrete, a shell mold, an elastomer, 
magnetic tape, a rubber composition, and a sealing agent. 
[0006] 

[Problem(s) to be Solved by the lnvention]The purpose of this invention is to provide the 
siloxane which has effective specific structure also to the inorganic material in which an effect 
was not acquired in the conventional silane coupling agent, It is in providing the inorganic 
material processed by the siloxane with the specific structure toughness, such as the 
mechanical property of the composite material produced by fabricating, especially flexural 
strength, a water resisting property, and whose weatherability whose processing moldability 
improves at the time of composite material manufacture, and improve, and the constituent 
containing this siloxane. FRP, FRTP, artificial marble, a synthetic resin magnet, resin concrete, 
It also sets it as the purpose of this invention to provide the composite material which uses the 
very useful above-mentioned siloxane for the use of composite materials, such as a shell mold, 
an elastomer, and magnetic tape, especially a synthetic resin magnet, a rubber composition, a 
sealing agent, etc. 
[0007] 

[Means for Solving the Problem]Wholeheartedly, as a result of research, by using a siloxane 
which has specific structure, this invention persons find out that an aforementioned problem is 

solvable, repeat examination further, and result in this invention. That is, this invention is the 

R' 



R 



X-f CH^S i 



following formula I. : 



O-Si 



R 



C 



(I) 

3 -a 



[a expresses an integer of 0 thru/or 2 among a formula, b expresses an integer of 0 thru/or 20, 
and c expresses an integer of 1 thru/or 100, Although R expresses an alkyl group with 1 thru/or 
20 carbon atom, a fluoro alkyl group, an aryl group, an aralkyl group, an alkoxy group with 1 
thru/or 8 carbon atom, an acetoxy group, or an oxime group, When two R exists, they may be 
the same or it may differ, and R' and R" express an alkyl group, a fluoro alkyl group, an aryl 
group, or an aralkyl group with 1 thru/or 20 carbon atom independently mutually, and X is a 
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R 2 / R 3 
R 1 ~N^ r C 2 H^-N- 



d 



R ! -N — C — N 



R 2 O R 3 



H 2 C=CH- 



R 2 R 3 




R 1 -C=C-C-0- > H 2 C-CH-(cH 2 )^0- ( 




following formula. : HS- , 0 = C = N - 

the inside of a formula, R 1 , R 2 , and R 3 - mutual - independently - a hydrogen atom. An alkyl 
group, an aryl group, or an aralkyl group with 1 thru/or 10 carbon atom is expressed, and d and 
e - mutual - independently - an integer of 0 thru/or 5 - expressing - a basis expressed, 
[ express and ] It is related with an inorganic material by which the surface treatment was 
carried out using at least one sort of and a siloxane expressed with Y expressing an alkoxy 
group, an acetoxy group, or an oxime group with 1 thru/or 8 carbon atom], or its hydrolysis 
product. 

[0008]As for this invention, the above-mentioned siloxane is the following formula II again. : 

I 

X ^ CH 2 V Si Y 3-a OD 

A compound and the following formula III which are expressed with (a, b, R, X, and Y express 
among a formula the same meaning as what was defined by top) : 



. [ whether it is a polysiloxane obtained by a reaction with a compound expressed with (R* and 
R" express the same meaning as what was defined by top, and n expresses an integer of 3 
thru/or 8 among a formula), and ] Or either [ at least ] R or Y is related with an inorganic 
material of the above which is a siloxane showing an alkoxy group by which the surface 
treatment was carried out among the above-mentioned formula I. This invention relates to an 
inorganic material by which the surface treatment was carried out using a siloxane, hydrolytic 
basis content silane compounds, or those hydrolysis products of one of the above. Magnetic 
substance powder in which the surface treatment (indicated also as surface treatment) of this 
invention was carried out again using at least one sort of a siloxane of one of the above, or its 
hydrolysis product, And it is related with magnetic substance powder by which the surface 

http://www4.ipdl.mpit. go jp/cgi-bin/tra^ 4/16/2008 




(III) 



JP,2000-044583,A [DETAILED DESCRIPTION] 



Page 6 of 33 



treatment was carried out using a siloxane, hydrolytic basis content silane compounds, or 
those hydrolysis products of one of the above. This invention A siloxane of one of the above, 
or at least one sort of the hydrolysis product, It is related with a constituent containing a 
constituent containing an inorganic material and organic materials, a siloxane of one of the 
above and hydrolytic basis content silane compounds or those hydrolysis products, an 
inorganic material, and organic materials. This invention A siloxane of one of the above, or at 
least one sort of the hydrolysis product, A siloxane and hydrolytic basis content silane 
compounds, or those hydrolysis products of a synthetic resin magnet material containing 
magnetic substance powder and a synthetic resin, and one of the above, It is related with a 
synthetic resin magnet material containing magnetic substance powder and a synthetic resin, 
and a synthetic resin magnet produced by fabricating a synthetic resin magnet material of one 
of the above further. A rubber composition in which this invention contains at least one sort of 
the above-mentioned siloxane or its hydrolysis product 0.01 to 30% of the weight to an 
inorganic filler further, And it is related with a resin composition for sealing agents which 
contains at least one sort of the above-mentioned siloxane or its hydrolysis product 0.01 to 
30% of the weight to an inorganic filler. 
[0009] 

[Embodiment of the lnvention]The siloxane used in this invention is a compound expressed 
with the above-mentioned formula I. Each substituent in the formula I is explained below. R An 
alkyl group with 1 thru/or 20 carbon atom, for example, a methyl group, an ethyl group, A 
propyl group, an isopropyl group, a butyl group, the second butyl group, a tertiary butyl group, 
A pentyl group, a neopentyl group, a hexyl group, an octyl group, a nonyl group, A decyl group, 
the dodecyl, an octadecyl group, icosyl groups, or those isomers; A fluoro alkyl group, As the 
above-mentioned alkyl group replaced with at least one fluorine atom, and an example, for 
example, -C 2 H 4 CF 3 , C 2 H 4 CF 2 CF 3 etc * ; ~ An ar y' group, For example, a phenyl group, a tolyl 

group, a xylyl group, a naphthyl group, etc.; An aralkyl group, For example, benzyl, a phenethyl 
group, a phenylpropyl group, etc.; An alkoxy group with 1 thru/or 8 carbon atom, For example, 
a methoxy group, an ethoxy basis, a propoxy group, an isopropoxy group, a butoxy group, an 
isobutoxy group, the third butoxy group, a pentoxy group, a HEKISOKISHI group, an octoxy 
group; an acetoxy group or an oxime group It is by [Following formula :R 1 R 2 C=NO Basis 

expressed with - (R 1 and R 2 express a hydrogen atom or the above-mentioned alkyl group 

independently mutually among a formula)], a - the integer of 0 thru/or 2, and b - 0 thru/or 20 - 
desirable - 0 thru/or 6 especially - desirable - the integer of 2 or 3, and c - 1 thru/or 100 - 
desirable - 1 thru/or 50 -- it is an integer of 1 thru/or 10 especially preferably. When a is 2, two 
R may be the same or may differ. Mutually, R f and R" are alkyl groups, fluoro alkyl groups, aryl 
groups, or aralkyl groups with 1 thru/or 20 carbon atom independently, and can mention what 
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each illustrated to R as an example. X is specifically a vinyl group, an amino group, a diamino 
group, a triamino group, an ureido group, an acrylic group, an methacrylic group, an epoxy 
group, an annular epoxy group, a sulfhydryl group, or an isocyanate group. Y is an alkoxy 
group, an acetoxy group, or an oxime group with 1 thru/or 8 carbon atom, and can mention 
what each illustrated to R as an example. 

[0010]The number of the siloxane groups (-Si-O-) in the siloxane expressed with the above- 
mentioned formula I is decided by the value of c. When the physical properties of this siloxane 
are taken into consideration, the value of c is an integer of 1 thru/or 100, as described above. 
Since handling nature not only worsens, but the molecular weight of a siloxane becomes large, 
and serves as hyperviscosity and the translatability on the surface of an inorganic material will 
worsen if the value of c is too large, it is not desirable. As for the siloxane used in this 
invention, it is desirable to have at least one alkoxy group in one molecule. When the 
mechanical strength of the composite material obtained especially is taken into consideration, 
existence of two or more alkoxy groups is preferred in one molecule. When there are few 
alkoxy groups, since reactivity with an inorganic material worsens and the dispersibility in an 
inorganic material moreover falls, it is not desirable. 

[0011]Although the following can be mentioned as an example of a siloxane expressed with 
the above-mentioned formula I, this invention is not limited to these. : 
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H 2 N-C 3 H 6 -Si 



CH 



3 



O-Si C 2 H 5 



CH 



s' 5 



H 2 N-C 3 H 6 -Si 



CH 3 

O-Si h O C 2 H 5 

3/ 50 



CH 



CH, 

I 3 

H 2 N-C 3 H 6 -Si- 



CH 3 

O-Si hOC 2 H 5 

3 / 2 



CH 



J 



2 . 



C 2 H5 



CH 



H 2 N-C 3 H 6 -Si KO-Si C 2 H 5 



CH 



CH 



3 / 2 



OC 2 H 5 

I 

H 2 N-C 3 H 6 -Si 



CH 



V 



O-Si C 2 H 5 



I 

CH 



3/ 2 



OC 2 H 



CH 



H 2 N-C 3 H 6 -Si 

I 



O-Si 



OC 2 H 5 



CH 



O C 2 H 5 



3 1 2 
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H 2 N-C 3 H 6 -Si 



CH 3 
O-Si — 



OCH 3 



CH 



3' 3 



H 

H 2 N-C 2 H 4 -N C 3 H 6 -Si 



CH; 

O-Si hOCH 3 



CH 



3 / 3 



3 . 



O H 



H 2 N-C-N-C 3 H 6 -Si 



CH 3 

O-Si hO C 2 H 5 

3^3 



CH 



3 > 



H 2 N-C 2 H 4 -Si 



CH 



O-Si hOCH 3 



3 / 15 



CH 



H 2 N-C e H 12 -Si 



CH 3 

O-Si hOCH 3 

3 1 20 



CH 



H 2 N-C 3 H 6 -Si 




O-Si hOCH 3 
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H 2 N -C 3 H 6 -Si 



CH 3 

O-Si \-0 C 2 H 5 



CH 3 / 1 
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[0012]The siloxane of the specific structure expressed with the formula I used in this invention, 
Although it can manufacture by various methods and the method in particular is not limited, it 
can manufacture by making the compound expressed with the above-mentioned formula II, for 
example, and the compound expressed with the above-mentioned formula III react under 
existence of an alkaline compound or an acidic compound. 
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[0013]The compound expressed with the above-mentioned formula II is a publicly known 
compound, and the examples of each substituent are enumerated to the formula I. As an 
example of a compound expressed with the formula II, vinyltrimetoxysilane, 
Vinyltriethoxysilane, vinylmethyldimethoxysilane, gamma-aminopropyl triethoxysilane, gamma- 
aminopropyl trimethoxysilane, gamma-aminopropyl methyldiethoxysilane, N-(beta-aminoethyl)- 
gamma-aminopropyl trimethoxysilane, N-(beta-aminoethyl)-gamma-aminopropyl methyl 
dimethoxysilane, N-phenylamino propyltrimethoxysilane and N- (beta-ami noethyl N'-(gamma- 
trimethoxysilylpropyl) ethylenediamine.) gamma-ureido propyl triethoxysilane, gamma- 
mercapto propyltrimethoxysilane, gamma-mercaptopropyl triethoxysilane, gamma- 
methacryloxpropyl trimethoxy silane, gamma-methacryloxypropyl triethoxysilane, gamma- 
methacryloxypropylmethyldimethoxysilane, gamma-isocyanate propyltrimethoxysilane, 
gamma-isocyanatepropyl triethoxysilane, etc. can be mentioned. 
[0014]The compound expressed with the formula III which is another raw material for 
manufacturing the siloxane in this invention is an annular polysiloxane of the degrees of 
polymerization 3-8, and this is also a publicly known compound. What was illustrated to R as 
an example of R" and R" can be mentioned among the formula III. As an example of a 
compound expressed with the formula III, 1,1,3,3,5,5-hexamethyl cyclotrisiloxane, 1,1,3, 3,5,5 
and 7, 7-octamethylcyclotetrasiloxane, 1,1,3,3,5,5,7,7-octaethyl cyclotetrasiloxane, 1, 3, 5, the 
7-tetraethyl 1, 3, and 5, 7-tetramethyl cyclotetrasiloxane, 1 ,3,5,7-tetramethyl 1,3,5,7- 
tetraphenyl cyclotetrasiloxane, The 1,3,5,7-tetrabenzyl- 1, 3, and 5, 7-tetramethyl 
cyclotetrasiloxane, 1,1,3,3,5,5,7,7,9, a 9,11,1 1-dodecamethyl cyclohexa siloxane, 

I, 1,3,3,5,5,7, a 7,9,9,1 1,1 1,1 3,1 3-tetradeca MECHIRUSHIKURO hepta siloxane, 1,1,3,3,5,5,7 
and 7,9,9,11,11,13,13, a 15,15-hexadeca MECHIRUSHIKURO octa siloxane, etc. can be 
mentioned. 

[0015]As an alkaline compound used when making the compound expressed with the formula 

II, and the compound expressed with the formula III react, Sodium hydroxide, a potassium 
hydrate, sodium methoxide, a sodium ethoxide, tetramethylammonium hydroxide, tetra-n-butyl 
phosphonium hydroxide, etc. are mentioned. As an example of an acidic compound, sulfuric 
acid, chloride, phosphoric acid, activated clay, ferric chloride, etc. are mentioned. Especially if 
it is the conditions usually adopted as a reaction condition in this case, will not be limited, but. 
For example, when using a potassium hydrate, reaction temperature [ of 90 thru/or 150 ** ] and 
reaction-time 3 thru/or 24 hours are desirable, and when using sulfuric acid, reaction 
temperature [ of 0-40 ** ] and reaction-time 0.5 to 12 hours are desirable. When the alkaline 
above-mentioned compound or an acidic compound pushes the above-mentioned reaction, it 
needs existence of a constant rate, but as for the amount used, 0.001 thru/or about 10 % of 
the weight is desirable to the total quantity of the compound expressed with the formula II, and 
the compound expressed with the formula III. 
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[0016]The resultant of the compound expressed with the formula II and the compound 
expressed with the formula III is refined in accordance with a conventional method after ending 
reaction. That is, the residue of the alkaline above-mentioned compound or an acidic 
compound is neutralized, and the generated salt is filtered, or it decomposes thermally, and 
removes by the method of distilling off a decomposition product under decompression. An 
unreacted raw material is distilled off if needed. 

[0017]The siloxane in this invention can be manufactured by the following process besides the 
above-mentioned example of a process. For example, it can manufacture by carrying out the 
addition reaction of the compound expressed with the output acquired by performing said 
reaction using the compound expressed with the above-mentioned formula III and the lower 
type IV, and lower type V-VII under existence of a catalyst in reaction temperature [ of 10-150 
** ], and reaction-time 0.5 to 100 hours. 

| (IV) 

H-Si-Y 3 _ a 

HC = CH (V) 



A hCH = CH 2 CVI) 

X-(CH,-h r CH = CH^ (VII) 

(R, X, Y, and a express among a formula the same meaning as what the top defined, and f 
expresses the integer of 0-18). Although allyl glycidyl ether, allyl methacrylate, allyl acrylate, 
etc. can be mentioned as an example of a compound expressed with the formula VII which is 
one of the compounds used for the above-mentioned process, it is not limited to them. As the 
above-mentioned catalyst, the 8th fellows 1 transition metals, those compounds, or complexes, 
such as nickel, Rh, Pd, and Pt, can be used. Since the platinum catalyst of chloroplatinic acid 
etc. can obtain comparatively cheaply, it is preferred to use this. 

[0018]The hydrolytic basis content silane compound which may be used with the above- 
mentioned new siloxane in hydrolytic basis content silane compound this invention can 
generally use what is marketed widely as a silane coupling agent. For example, 
vinyltrimetoxysilane, vinyltriethoxysilane, vinylmethyldimethoxysilane, Vinyltris 
(methoxyethoxy) Silang, gamma-aminopropyl triethoxysilane, gamma-aminopropyl 
trimethoxysilane, gamma-aminopropyl methyldiethoxysilane, N-(beta-aminoethyl)-gamma- 
aminopropyl trimethoxysilane, N-(beta-aminoethyl)-gamma-aminopropyl methyl 
dimethoxysilane, N-phenylamino propyltrimethoxysilane, N-(beta-aminoethyl)-N'-(gamma- 
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trimethoxysilylpropyl) ethylenediamine, gamma-ureido propyl triethoxysilane, gamma-mercapto 
propyltrimethoxysilane, gamma-mercaptopropyl triethoxysilane, gamma-methacryloxpropyl 
trimethoxy silane, gamma-methacryloxypropyl triethoxysilane, gamma- 

methacryloxypropylmethyldimethoxysilane, beta-(3, 4-epoxycyclohexyl) ethyltrimethoxysilane, 
beta-(3, 4-epoxycyclohexyl) ethyltriethoxysilane, gamma-glycidoxypropyltrimetoxysilane, 
gamma-glycidoxy propyltriethoxysilane, gamma-glycidoxy propyl methyldimethoxysilane, 
gamma-glycidoxypropylmethyldietoxysilane, gamma-isocyanate propyltrimethoxysilane, 
gamma-isocyanatepropyl triethoxysilane, etc. are mentioned. Bis(3-triethoxy silyl propyl) 
tetrasulfane, Bis(3-trimethoxysilylpropyl)tetrasulfane, bis(3-triethoxy silyl propyl)disulfane, Bis 
(3-trimethoxysilylpropyl)disulfane, bis(3-triethoxy silyl propyl)amine, bis(3-trimethoxysilylpropyl) 
amine, a N,N'-screw [3-(trimethoxysilyl) propyl] Ethylenediamine, a N.N'-screw [3-(triethoxy 
silyl) propyl] It is usable in ethylenediamine etc. Although it does not have the reactivity with 
organic materials, alkoxysilane with the functional group of compatibility is also effective. As a 
concrete example, for example Methyl triethoxysilane, methyl trimetoxysilane, n- 
propyltrimethoxysilane, n-propyl triethoxysilane, n-hexyl triethoxysilane, n-hexyl 
trimethoxysilane, n-octyl trimethoxysilane, n-octyl triethoxysilane, Phenyltrimethoxysilane, 
phenyltriethoxysilane, polyether denaturation trimethoxysilane, Polyether denaturation 
triethoxysilane, 1 ,3,5-N-tris (trimethoxysilylpropyl) isocyanurate, dimethyldimethoxysilane, 
dimethyl diethoxysilane, diphenyldimethoxysilane, diphenyl diethoxysilane, etc. are mentioned. 
The above-mentioned hydrolytic basis content silane compound is suitably chosen by the kind 
of the synthetic resin which is organic materials used, or elastomer. 
[0019]ln hydrolysis product this invention, with a hydrolysis product. The siloxane or this 
siloxane, and hydrolytic basis content silane compound which are expressed with the formula I 
of this invention, Adding water in the solvent which is mainly concerned with lower alcohol, for 
example, methanol, ethanol, isopropanol, butanol, etc. under existence of a small amount of 
acid catalysts, for example, acetic acid, sulfuric acid, or chloride. An alkoxy group etc. are 
hydrolyzed and what was used as the silicone compound which has the hydroxyl group 
combined with the silicon atom is meant. Dehydration condensation of some hydroxyl groups 
which generated [ above-mentioned ] is carried out further, and it forms a siloxane bond. The 
condensate generated such in this invention is also included by the hydrolysis product. The 
output acquired by the above-mentioned hydrolysis reaction is usually a mixture of various 
sorts, and the molecular weight can be suitably controlled by adjusting the quantity of an acid 
catalyst, the addition of water, etc. In this invention, when a hydrolysis product is used as a 
surface treating material, even if it uses at least one sort alone, at least one sort of hydrolysis 
products may be used combining a hydrolytic basis content silane compound by the siloxane 
and request which are expressed with at least one sort of formulas I. 
[0020]The inorganic material used by inorganic material this invention Injection-molding 
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lamination, transfer molding, They are the inorganic solid particles for which it was suitable 
since it was used in various shaping or the coating processing of compression molding, 
coating, casting, etc., Specifically Silica, colloidal silica, diatomaceous earth, alumina, a zinc 
oxide, Oxides, such as titanium oxide, a calcium oxide, magnesium oxide, iron oxide, and a 
ferrite; Calcium hydroxide, Hydroxide, such as magnesium hydroxide and aluminium 
hydroxide; Calcium carbonate, Carbonate, such as magnesium carbonate, zinc carbonate, and 
barium carbonate; Calcium sulfate, Sulfuric acid and sulfite salt, such as barium sulfate, 
calcium sulfite, and gypsum fibers; A calcium silicate, Aluminum silicate, wollastonite, talc, 
clay, mica, Montmorillonite, kaolin, asbestos, bentonite, the activated clay, sand, Silicates, 
such as glass fiber, a glass bead, a glass flake, and a silica system balloon; Aluminum, Metal, 
such as copper; carbon, such as carbon black, graphite, and carbon fiber, and potassium 
titanate, a stainless steel fiber, zinc borate, various magnetic substance powder (the case 
where this is used is explained in detail in the bottom), lead zirconate titanate, etc. are 
mentioned. The inorganic filler used in this invention is not especially restricted, either, but is 
suitably chosen from the above-mentioned inorganic materials. And the inorganic filler is 
explained by this specification as what is included by the inorganic material. As an inorganic 
filler for a rubber composition, for example, carbon black, White carbon, clay, calcium 
carbonate, barium sulfate, magnesium carbonate, a flower of zinc, etc. are mentioned, and in 
order to be a resin composition for sealing agents, kaolin, talc, silica powder, glass powder, a 
calcium silicate, titanic acid calcium, etc. are mentioned. 

[0021 ]As organic materials used by organic-materials this invention, For example, 
polyethylene, polypropylene, polyvinyl chloride, polystyrene, ABS plastics, an AS resin, 
methacrylic resin, polyvinyl alcohol, a polyvinylidene chloride, Polyethylene terephthalate, 
polybutylene terephthalate, polyamide, Polyacetal, polycarbonate, denaturation phenylene 
ether, poly SARUHON, Polyether sulphone, a polyphenylene sulfide, polyarylate, 
Polyamidoimide, polyether imide, polyether ketone, polyimide, Polyester, 
polytetrafluoroethylene, phenol resin, urea resin, Melamine resin, alkyd resin, unsaturated 
polyester resin, an epoxy resin, Diallyl phthalate resin, polyurethane, silicone resin, cellulose, 
Synthetic resins, such as a fluoro-resin, furan resin, a nitrile resin, and polyamide resin, 
Butadiene rubber, polyisoprene rubber, chloroprene rubber, styrene butadiene rubber, Natural 
fibers, such as synthetic rubbers, such as isobutylene-isoprene copolymerization rubber, 
acrylonitrile butadiene copolymerization rubber, and ethylene-propylene copolymerization 
rubber, and crude rubber, wool, hemp, silk, and cotton, wood, Vegetable processed goods, 
such as paper, etc. can be mentioned. 

[0022]The surface treatment of the constituent inorganic material is carried out with the 
siloxane or this siloxane, and hydrolytic basis content silane compound which have the specific 
structure of this invention. Although procedure is not limited, it can be performed by the 
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conventional method of processing an inorganic material by a silane coupling agent. For 
example, the method (direct processing method) of processing an inorganic material directly 
with a siloxane or this siloxane, and a hydrolytic basis content silane compound, A siloxane or 
this siloxane, and a hydrolytic basis content silane compound are added at the time of 
kneading with organic materials and an inorganic material, and the method (the integral 
blending method) of performing simultaneously the surface treatment of an inorganic material 
and combination to organic materials etc. can be used. Although a direct processing method is 
performed by carrying out mixed stirring of the above-mentioned siloxane, an inorganic 
material, or the above-mentioned siloxane, a hydrolytic basis content silane compound and an 
inorganic material, It is desirable to use a siloxane or this siloxane, and a hydrolytic basis 
content silane compound for them beforehand, dissolving or distributing diluents, such as an 
organic solvent and a drainage system solvent. For example, it is preferred to use alcoholic 
solvent or an alcoholic aqueous solution as a diluent. A siloxane or this siloxane, and a 
hydrolytic basis content silane compound may be used after considering it as a hydrolysis 
product beforehand. Although the device in particular that performs the above-mentioned 
mixed stirring is not limited, a Henschel mixer, a V type mixer, a super mixer, etc. can be used. 
If mixers, such as a Henschel mixer to which a share is added greatly, are used, even if it will 
not use a diluent, mixing is possible enough. The method of carrying out addition mixing using 
grinders, such as a rotation ball mill, a vibration ball mill, and a jet mill, is also effective. When 
carrying out mixed stirring using a diluent, the method made [ a hydrolytic basis content silane 
compound ] to fully react to a siloxane or this siloxane is effective in the inorganic material 
surface by heat-treating removing a diluent after mixed stirring. As for the temperature in this 
case, 200 ** or less is preferred, and although any under ordinary pressure, decompression, or 
application of pressure may be sufficient, when removing a diluent simultaneously with heat 
treatment, it is preferred to carry out below by ordinary pressure. As for especially mixed 
stirring in those without a diluent, it is preferred to heat during mixed stirring and to advance 
the condensation reaction of the above-mentioned siloxane, an inorganic material, or this 
siloxane, a hydrolytic basis content silane compound and an inorganic material. It is also 
possible to advance a condensation reaction with stirring heat. It is desirable especially 
desirable that it is 0.01 to 30.0 % of the weight to an inorganic material, and the amount of the 
siloxane used with the constituent of this invention or this siloxane, and the hydrolytic basis 
content silane compound used is 0.1 to 10.0 % of the weight. If there is less amount used than 
0.01 % of the weight, the improved effect of the mechanical strength of a composite material 
and a processing moldability will not fully be acquired, but when more than 30.0 % of the 
weight, mechanical properties, such as flexural strength, may fall. As for the weight ratio of a 
siloxane / hydrolytic basis content silane compound, when using the siloxane of this invention 
together with a hydrolytic basis content silane compound, it is preferred that it is 100 / 1 - 
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1/100. When the weight ratio of a siloxane / hydrolytic basis content silane compound is 
smaller than 1/100, there is a tendency for a treatment effect to almost be lost to carbonate, 
sulfate, sulfite salt, and carbon black of alkaline-earth metals (when there are many hydrolytic 
basis content silane compounds). 

[0023]The inorganic material by which the surface treatment was carried out to the siloxane of 
this invention or this siloxane with the hydrolytic basis content silane compound can be used 
as a composite material by mixing, stirring and kneading with various organic materials. 
Organic materials can use one or more sorts of things out of the above mentioned thing, 
choosing them suitably. The device in particular mixed, stirred and kneaded is not limited, and 
a batch type kneader, a Banbury mixer, a Henschel mixer, a roll, a 1 axis extrusion machine, a 
twin screw extruder, etc. are mentioned. Although it is effective to process an inorganic 
material previously with the above-mentioned siloxane or this siloxane, and a hydrolytic basis 
content silane compound, The method of adding the above-mentioned siloxane or this 
siloxane, and the hydrolytic basis content silane compound to resin beforehand and the 
method of kneading the above-mentioned siloxane, an inorganic material and organic 
materials or the above-mentioned siloxane, a hydrolytic basis content silane compound and an 
inorganic material, and organic materials at the time of kneading are also effective. It is also 
possible to add various additive agents and auxiliary materials at the time of kneading. As 
various additive agents or auxiliary materials, stabilizer, an antioxidant, an ultraviolet ray 
absorbent, light stabilizer, A spray for preventing static electricity, lubricant, a processability 
improving agent, a dispersing agent, a neutralizer, a foaming agent, a cellular inhibitor, 
Colorant, a bridge construction auxiliary agent, etc. are mentioned and more concretely For 
example, dimethylpolysiloxane, They are a graft of poly dimethylsiloxane and polyoxyalkylene 
or a mutual block copolymer, reactant organic functional group denaturation 
dimethylpolysiloxane, etc. (for example, amino modifying, epoxy denaturation, acrylic 
modification, mercapto denaturation, etc.). Although kneading is performed in a -50-400 ** 
temperature range, when organic materials are thermosetting resin, the temperature range 
which hardening of resin does not follow is chosen. When the solvent is added into the 
mixture, the method of performing solvent recovery simultaneously with kneading is effective. 
A mixing step is not required and is effective. [ of the method of processing the inorganic 
material surface using spray dry etc., or making form a granulated body and using as material 
with the sufficient processability at the time of shaping ] 

[0024]Since the siloxane of the specific structure in this invention has a functional group 
reacted to the functional group reacted to organic materials, and an inorganic material, It not 
only demonstrates the same performance as a silane coupling agent, but since it has a still 
more nearly special molecular skeleton, it can demonstrate the performance effectively to the 
material which could not demonstrate the performance of the silane coupling agent easily. The 
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constituent which blended the siloxane of the specific structure of this invention is further 
processed with the publicly known processing method currently performed in each field, and 
can be used. Since the mechanical property, a water resisting property, weatherability, an 
adhesive property, a processing moldability, etc. are improved as for the molding material 
produced by processing it, It is useful in the field which manufactures and uses the field of 
various composite materials, such as FRP and FRTP which combined especially an inorganic 
material and organic materials, artificial marble, a synthetic resin magnet, resin concrete, a 
shell mold, an elastomer, and magnetic tape, especially a synthetic resin magnet, a rubber 
composition, a sealing agent, etc. 

[0025]Magnetic substance powder, a synthetic resin magnet material, and the magnetic 
substance powder used in synthetic resin magnet this invention are hard ferrite system magnet 
powder, such as conventional magnetic substance powder, for example, a strontium ferrite, 
and a barium ferrite, Alnico alloy system magnet powder, and rare earth, iron and boron 
system magnet powder. When manufacturing the magnetic substance powder in which surface 
treatment of this invention was carried out, can choose suitably the compounding ratio of the 
siloxane and magnetic substance powder which are expressed with the above-mentioned 
formula I, but. Generally, 0.05 to 10.00 % of the weight of siloxanes and the range of 99.5 to 
90.00 % of the weight of magnetic substance powder are preferred, and especially especially 
0.3 to 5.00 % of the weight of siloxanes and the range of 99.7 to 95.0 % of the weight of 
magnetic substance powder are preferred. When there are few siloxanes, at the time of 
kneading with a synthetic resin, and shaping, the dispersibility of magnetic substance powder 
falls remarkably, and an improvement of molding workability is not obtained, and the improved 
effect of magnetic properties is thin. On the other hand, mechanical properties, such as flexural 
strength, fall and it is not desirable except that product appearance falls, when there are too 
many siloxanes. 

[0026]Surface treatment of magnetic substance powder may be performed by the publicly 
known method usually performed in this field. For example, although carried out by carrying 
out mixed stirring of the above-mentioned siloxane and the magnetic substance powder, after 
dissolving or distributing a siloxane to diluents, such as an organic solvent and a drainage 
system solvent, beforehand, it is preferred to perform mixed stirring. As a diluent in this case, 
alcoholic solvent or an alcoholic aqueous solution is used. On the occasion of surface 
treatment processing of magnetic substance powder, an additive agent, for example, a silane 
coupling agent, its oligomer, The graft or mutual block copolymer of dimethylpolysiloxane, poly 
dimethylsiloxane, and polyoxyalkylene, Reactant organic functional group denaturation 
dimethylpolysiloxane (for example, amino modifying, epoxy denaturation, acrylic modification, 
mercapto denaturation, etc.) etc. may use together lubricant, fatty acid, its salt, etc. Although 
the device in particular that performs the above-mentioned mixed stirring is not limited, a 
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Henschel mixer, a V type mixer, a super mixer, etc. can be used. If mixers, such as a Henschel 
mixer to which a share is added greatly, are used, even if it will not use a diluent, mixing is 
possible enough. Mixed stirring can also be carried out using grinders, such as a rotation ball 
mill, a vibration ball mill, and a jet mill. 

[0027]When carrying out mixed stirring using a diluent, the method to which a siloxane is made 
to fully react is effective in the magnetic-substance-powder surface by heat-treating removing a 
diluent after mixed stirring. As for the temperature in the case of carrying out mixed stirring with 
a diluent, 200 ** or less is preferred without a diluent, and although any under ordinary 
pressure, decompression, or application of pressure may be sufficient, when removing a 
diluent simultaneously with heat treatment, it is preferred to carry out below by ordinary 
pressure. As for mixed stirring in those without a diluent, it is preferred to heat in a mixed 
agitator or a grinder and to advance the condensation reaction of a siloxane and magnetic 
substance powder. It is also possible to advance a condensation reaction with stirring heat, 
without performing positive heating. The duration time of mixed stirring is chosen suitably. 
[0028]The synthetic resin magnet material which consists of the above-mentioned siloxane, 
magnetic substance powder, and a synthetic resin also constitutes this invention. Using a 
batch type kneader, a Banbury mixer, a Henschel mixer, a roll, 1 axis extrusion machine, a 
biaxial extrusion machine, etc., this synthetic resin magnet material can stir [ mixing ] and 
knead the mixture of the magnetic substance powder which was indicated above and which 
carried out surface treatment, and a synthetic resin, and can obtain it in a -50-300 ** 
temperature range. Thus, although it is preferred to process magnetic substance powder by a 
siloxane beforehand, The siloxane is added to the synthetic resin, the method of mixing this 
with magnetic substance powder and the method of kneading unsettled magnetic substance 
powder, a siloxane, and a synthetic resin can also be adopted, and the method will not be 
restricted if it is a method with which the three above-mentioned ingredients are mixed. Also to 
a synthetic resin magnet material, an additive agent, for example, a silane coupling agent, 
Alkoxysilane and those hydrolysis products, dimethylpolysiloxane, Lubricant, such as a graft of 
poly dimethylsiloxane and polyoxyalkylene or a mutual block copolymer, and reactant organic 
functional group denaturation dimethylpolysiloxane (for example, amino modifying, epoxy 
denaturation, acrylic modification, mercapto denaturation, etc.), fatty acid, its salt, etc. may be 
added. 

[0029]Although the synthetic resin in particular used in this invention is not restricted, it can 
use any synthetic resin currently conventionally used for the synthetic resin magnet, and may 
be thermoplastics, or may be thermosetting resin. Specifically Polyamide, polyester, 
polyethylene, polypropylene, Polyvinyl chloride, polyvinyl acetate, polybutadiene, a 
polyphenylene sulfide (PPS), Polyphenylene oxide (PPO), a fluoro-resin, an epoxy resin, urea 
resin, It is independent, or melamine resin, polyimide, polyurethane, an acrylic resin, ABS 
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plastics, polystyrene, phenol resin, furan resin, polycarbonate, polyacetal, silicon resin, or 
those denaturation things can be combined and used. When using thermosetting resin, 
kneading temperature chooses the temperature range where hardening of this resin does not 
advance. In the case of manufacture of a synthetic resin magnet material, when the solvent is 
added, it is effective to perform solvent recovery simultaneously with kneading. The method of 
processing magnetic substance powder using spray dry etc., or making form grain and using 
as material with good processability at the time of shaping, without performing a mixing step, 
etc. are effective. Although the gestalt in particular of the synthetic resin magnet material of 
this invention is not restricted, the additive agent blended each material and if needed as 
mentioned above is cut after heat kneading, and it is preferred from points, such as usability, 
that it is a pellet form-like. It may be the grain obtained from points, such as molding 
workability, by spray dry etc. as mentioned above. 

[0030]The synthetic resin magnet material of this invention is used mainly by an electronics 
field. When using the synthetic resin magnet material of this invention for these uses, this 
material may be processed by the publicly known processing method currently performed in 
each field. For example, shaping processing can be performed to the above-mentioned 
material, and a synthetic resin magnet can be manufactured. The method of of compression 
molding performed as a method of manufacturing the synthetic resin magnet which has high 
magnetic properties especially while applying a magnetic field, extrusion molding, or injection 
molding etc. is mentioned. The synthetic resin magnet which was especially excellent in 
surface smoothness and magnetic properties with compression forming is obtained. A Plastic 
solid magnetizes further and usually improves the performance as a permanent magnet. 
Magnetization is performed by the capacitor magnetization machine etc. which generate the 
conventional method, for example, the electromagnet made to generate a static magnetic field, 
and a pulse magnetic field. Ten or more kOe of magnetic field intensity for fully magnetizing 
are 30 or more kOe still more preferably preferably. The synthetic resin magnet obtained from 
the above-mentioned synthetic resin magnet material of this invention also constitutes this 
invention. The synthetic resin magnet of this invention may be used as a magnet roll, a motor, 
a switch, etc. in various fields including an electronics field. 
[0031] 

[Example]Next, although this invention is concretely explained based on an example, this 
invention is not limited to these examples. 

[0032]To the 500-ml 4-inlet separable flask provided with example of synthetic example 
composition 1 agitator of a siloxane, the thermometer, the reflux condenser, and the nitrogen 
introducing pipe. 99.7 g of gamma-aminopropyl triethoxysilane, 200.3 g of 1,1, 3,3, 5, 5,7,7- 
octamethylcyclotetrasiloxane, and 0.48 g of 25% sodium methoxide were added, and it stirred 
at 150 ** for 5 hours. Filtration was performed and output was acquired, after having added 
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0.24g of glacial acetic acid, stirring further after cooling at 50 ** or less for 1 hour and removing 
an unreacted material under heating under reduced pressure subsequently. When the property 
value of the acquired output was measured, it was the 1 .402 amino equivalents refractive 
index 650 (theoretical value 665). :delta(ppm)0.3 by which the following spectra were observed 

in analysis of 1 H-NMR of this output (36H, Si-CH 3 ), 0.7 (2H, Si-CH 2 ), 1.9 (2H, Si-C-CH ), 2.0H 
(9H, 0-C-CH 3 ), 3.0 (2H, N-CI-y, 4.0 (6H, Si-OCH 2 ). When analysis by GPC of the above- 
mentioned output was conducted, styrene conversion showed the peak of the number average 
molecular weight 600. From the above thing, it was checked that the acquired output is a 
siloxane (it is hereafter indicated as the siloxane A) which has the following average structure. 



H 2 N-C 3 H 6 -Si 



CH 
I 



\ 



V 



O-Si — 



O C 2 H 5 



J 3 



[0033]ln the example 1 of synthetic example 2 composition, replace with used gamma- 
aminopropyl triethoxysilane and 99.9 g of N-(beta-aminoethyl)-gamma-aminopropyl 
trimethoxysilane, It reacted like the synthetic example 1 except having used 200.1g of 1, 1,3, 
3, 5, 5, 7, and 7-octamethylcyclotetrasiloxane. When the property value of the acquired output 
was measured, it was the 1.425 amino equivalents refractive index 321 (theoretical value 334) 
:delta(ppm)0.3 (36H, Si-CHg), 0.7 (2H, Si-CH 2 ), 3.0 (6H, N-CH 2 ), 3.8 by which the following 

spectra were observed in analysis of 1 H-NMR of this output (9H, Si-OCHJ. When analysis by 

GPC of the above-mentioned output was conducted, styrene conversion showed the peak of 
the number average molecular weight 600. From the above thing, it was checked that the 
acquired output is a siloxane (it is hereafter indicated as the siloxane B) which has the 
following average structure. 

H 2 N-C 2 H 4 -N-C 3 H 6 -Si— rl-O-Si hOCH 3 



V 



CH 




[0034]To the 1-1. 4-inlet separable flask provided with synthetic example 3 agitator, the 
thermometer, the reflux condenser, and the nitrogen introducing pipe. 89.9 g of 
vinyltriethoxysilane, 210.1 g of 1 ,1 , 3,3,5, 5,7,7-octamethylcyclotetrasiloxane, and the potassium 
hydrate 0.5g were added, and flowing-back stirring was carried out at 100 ** for 6 hours. It 
filtered, after having added 1.5g of acetic acid, having stirred it, after cooling reaction mixture, 
and removing an unreacted material under decompression. Thus, the output of the refractive 
index 1.402 was acquired. :delta(ppm)0.3 by which the following spectra were observed in 
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analysis of 1 H-NMR of this output (36H, Si-CH 3 ), 2.0 (9H, Si-0-C-CH 3 ), 4.0 (6H, Si-OCH ), 6.1 
(3H, CH 2 =CH-Si). When analysis by GPC of the above-mentioned output was conducted, 
styrene conversion showed the peak of the number average molecular weight 650. When this 

compound was analyzed by IR, it had the absorption which belongs to 1600-cm" 1 at a vinyl 
group. From the above thing, it was checked that the acquired output is a siloxane (it is 
hereafter indicated as the siloxane C) which has the following average structure. 

CH 3 



H ? C = C H -Si 




O-Si 



CH 




O C 2 H 5 



J 3 



[0035]To the 1-1. 4-inlet separable flask provided with synthetic example 4 agitator, the 
thermometer, the reflux condenser, and the nitrogen introducing pipe. 81 .4 g of gamma- 
methacryloxpropyl trimethoxy silane, 218.6 g of 1,1,3,3,5,5,7,7-octamethylcyclotetrasiloxane, 
and the sulfuric acid 9g were added, and it stirred at ordinary temperature for 7 hours. It 
filtered, after having added 45g of sodium bicarbonate, stirring it and removing an unreacted 
material under decompression. When the property value of the acquired output was measured, 
it was the refractive index 1.41 1. :delta(ppm)0.3 by which the following spectra were observed 

in analysis of 1 H-NMR of this output (54H, Si-CHJ, 0.7 (2H, Si-CHJ, 2.0 (5H, Si-C-CH , 

o 2 2' 

C=CCH 3 -CO), 3.5 (9H, Si-OCH 3 ), 4.2 (2H, COO-CH 2 -C), 5.6 (1H, CH 2 =C), 6.2 (1H, CH 2 =C). 

When analysis by GPC of the above-mentioned output was conducted, styrene conversion 
showed the peak of the number average molecular weight 900. From the above thing, it was 
checked that the acquired output is a siloxane (it is hereafter indicated as the siloxane D) 
which has the following average structure. 

CH, 

0-C s H 8 -Si44-0-Si hOCH 3 



H 2 C 



o 

II 

c 



CH 




CH 




[0036]ln the example 4 of synthetic example 5 composition, replace with the used gamma- 
methacryloxpropyl trimethoxy silane, and 140.7 g of gamma-mercapto propyltrimethoxysilane, 
It reacted like the synthetic example 4 except having used 159.3 g of 1, 1, 3, 3, 5, 5, 7, and 7- 
octamethylcyclotetrasiloxane. This acquired the output of the refractive index 1.431. :delta 

(ppm)0.3 by which the following spectra were observed in analysis of 1 H-NMR of this output 
(18H, Si-CH 3 ), 0.7 (2H, Si-CFy, 1.7 (1H, HS-), 1.9 (2H, Si-C-CH 2 ), 2.5 (2H, Si-C-CH 2 ), 3.8 

(9H, Si-OCH 3 ). When analysis by GPC of the above-mentioned output was conducted, styrene 
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conversion showed the peak of the number average molecular weight 400. From the above 
thing, it was checked that the acquired output is a siloxane (it is hereafter indicated as the 

siloxane E) which has the following average structure. 

CH 3 

HS-C 3 H 6 -Si-^-0-Si — OCH 3 

CH 3 

[0037]ln the example 4 of synthetic example 6 composition, replace with the used gamma- 
methacryloxpropyl trimethoxy silane, and 68.2 g of gamma-mercapto propyltrimethoxysilane, It 
reacted like the synthetic example 4 except having used 231 .8 g of 1 , 1 , 3, 3, 5, 5, 7, and 7- 
octamethylcyclotetrasiloxane. This acquired the output of the refractive index 1.413. :delta 

(ppm)0.3 by which the following spectra were observed in analysis of 1 H-NMR of this output 
(54H, Si-CH 3 ), 0.7 (2H, Si-CH,,), 1.7 (1H, HS-), 1.9 <2H, Si-C-CH 2 ), 2.5 (2H, Si-C-CH 2 ), 3.8 

(9H, Si-OCH 3 ). When analysis by GPC of the above-mentioned output was conducted, styrene 

conversion showed the peak of the number average molecular weight 850. From the above 
thing, it was checked that the acquired output is a siloxane (it is hereafter indicated as the 
siloxane F) which has the following average structure. 

CH 3 

HS-C 3 H 6 -Si— |-f-0-Si (- O CH 3 

CH 

[0038]To the 1-1. 4-inlet separable flask provided with synthetic example 7 agitator, the 
thermometer, the reflux condenser, and the nitrogen introducing pipe. 107.8 g of 
trimethoxysilane, 392.2 g of 1,1,3,3,5,5,7,7-octamethylcyclotetrasiloxane, and the sulfuric acid 
15g were added, and it stirred at ordinary temperature for 7 hours. It filtered and the 
intermediate was obtained, after having added 75g of sodium bicarbonate, stirring it and 
removing an unreacted material under decompression. Next, 241.6 g of the above-mentioned 
intermediates and 90 g of toluene were added to the 500-ml 4-inlet separable flask provided 
with the agitator, the thermometer, the reflux condenser, and the dropping funnel, and it heated 
at 80 **. It checks having become 80 **, 1 ppm of chloroplatinic acid is added, and the allyl 
glycidyl ether 58.4g is dropped over 0.5 hour. 
Then, it stirred at 80 ** for 4 hours. 

Next, the reaction solution was cooled, and 1.5g of sodium bicarbonate was added, it 
neutralized, and the unreacted material and the solvent were removed and filtered under 
decompression. Thus, when the property value of the acquired output was measured, it was 
the refractive index 1.416. :delta(ppm)0.3 by which the following spectra were observed in 





http://vvww4.ipdl.inpit.go.jp/cgi-bin/tran web cgi ejje?atw u=httD%3A%2F%2Fwww4 in 4/16/9008 



. JP,2000-044583,A [DETAILED DESCRIPTION] 



Page 26 of 33 



analysis of 1 H-NMR of this output (36H, Si-CHA 0.7 (2H, Si-CH 2 ), 1 .7 (2H, Si-C-CH 2 ), 2.7 

(2H, 0-CH 2 -C-C-Si), 3.2 (2H, C-O-Chy, 3.6 (3H, 0-CH 2 -CH), 3.8 (9H, 0-CH 3 ). When analysis 

by GPC of the above-mentioned output was conducted, styrene conversion showed the peak 
of the number average molecular weight 700. From the above thing, it was checked that the 
acquired output is a siloxane (it is hereafter indicated as the siloxane G) which has the 
following average structure. 

CH 3 \ 

OCH 3 



H 2 C-CH-CH2-OC3H6-S i 
O 




3 



[0039]77.4 g of trimethoxysilane, 422.6 g of 1,1,3, 3,5,5,7,7-octamethylcyclotetrasiloxane, and 
the sulfuric acid 15g were added to the 1-1. 4-inlet separable flask provided with synthetic 
example 8 agitator, the thermometer, the reflux condenser, and the nitrogen introducing pipe, 
and it stirred at ordinary temperature for 7 hours. It filtered and the intermediate was obtained, 
after having added 75g of sodium bicarbonate, stirring it and removing an unreacted material 
under decompression. Next, 255.6 g of the above-mentioned intermediates and 90 g of 
toluene were added to the 500-ml 4-inlet separable flask provided with the agitator, the 
thermometer, the reflux condenser, and the dropping funnel, and it heated at 80 **. It checks 
having become 80 **, 1 ppm of chloroplatinic acid is added, and the allyl glycidyl ether 44.4g is 
dropped over 0.5 hour. 
Then, it stirred at 80 ** for 4 hours. 

Next, the reaction solution was cooled, and 1.5g of sodium bicarbonate was added, it 
neutralized, and the unreacted material and the solvent were removed and filtered under 
decompression. Thus, when the property value of the acquired output was measured, it was 
the refractive index 1 .41 1 . :delta(ppm)0.3 by which the following spectra were observed in 

analysis of 1 H-NMR of this output (54H, Si-CHA 0.7 (2H, Si-CHA 1 .7 (2H, Si-C-CH ), 2.7 

o z. 2 

(2H, 0-CH 2 -C-C-Si), 3.2 (2H, C-0-CH 2 -), 3.6 (3H, 0-CH 2 -CH-), 3.8 (9H, -O-CH3). When 

analysis by GPC of the above-mentioned output was conducted, styrene conversion showed 
the peak of the number average molecular weight 900. From the above thing, it was checked 
that the acquired output is a siloxane (it is hereafter indicated as the siloxane H) which has the 
following average structure. 

CH 3 



H 2 C-CH-CH 2 -0-C 3 H 6 -S i 

\ / 
0 



O-Si- 
CH 



OCH3 



3 7 3 
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[0040]ln the flask used in the example 1 of synthetic example 9 composition, 99.9 g of N-(beta- 
aminoethyl)-gamma-aminopropyl trimethoxysilane, 200.1 g of 1, 1, 3, 3, 5, 5, 7, and 7- 
octamethylcyclotetrasiloxane and 0.48 g of tetramethylammonium hydroxide were added, and 
it stirred at 120 ** for 5 hours. Next, after heating at 150 ** and decomposing a catalyst, it 
heated under decompression and unreacted components were removed. When the property 

value of the acquired output was measured, they were viscosity 25mm 2 /s (cSt) in 25 **, and 
the 1 .425 amino equivalents refractive index 321 (theoretical value 334). When analysis by 
GPC of the above-mentioned output was conducted, styrene conversion showed the peak of 
the number average molecular weight 600. 

[0041]109.4 g of gamma-phenylamino propyltrimethoxysilane, 190.6 g of 1,1,3,3,5,5,7,7- 
octamethylcyclotetrasiloxane, and 0.48 g of sodium methoxide were added to the flask used in 
the example 1 of synthetic example 10 composition, and it stirred at 150 ** for 5 hours. 
Filtration was performed and output was acquired, after having added 0.24g of glacial acetic 
acid, stirring further after cooling at 50 ** or less for 1 hour and removing an unreacted material 
under heating under reduced pressure subsequently. When the property value of the acquired 

output was measured, they were viscosity 26mm 2 /s (cSt) in 25 **, and the 1.485 amino 
equivalents refractive index 689 (theoretical value 699). :delta(ppm)0.3 by which the following 

spectra were observed in analysis of 1 H-NMR of this output (36H, Si-CHA 0.7 (2H, Si-CH ), 

1.9 (2H, Si-C-CH 2 ), 3.0 (2H, N-CH 2 ), 3.8 (9H, Si-OCH 3 ), 7.2-7.5 (5H, Ar-H). When analysis by 

GPC of the above-mentioned output was conducted, styrene conversion showed the peak of 
the number average molecular weight 650. From the above thing, it was checked that the 
acquired output is a polysiloxane (it is hereafter indicated as the siloxane I) which has the 
following average structure. 



[0042]ln the flask used in the example 1 of synthetic example 1 1 composition, the 50-% of the 
weight methanol solution 163.0g of gamma-ureido propyl triethoxysilane, 137.0 g of 
1,1,3,3,5,5,7,7-octamethylcyclotetrasiloxane and 0.48 g of sodium methoxide were added, and 
it stirred at 150 ** for 5 hours. Filtration was performed and output was acquired, after having 
added 0.24g of glacial acetic acid, stirring further after cooling at 50 ** or less for 1 hour and 
removing an unreacted material under heating under reduced pressure subsequently. When 

the property value of the acquired output was measured, they were viscosity 30mm 2 /s (cSt) in 
25 **, and the 1 .405 amino equivalents refractive index 692 (theoretical value 708). :delta(ppm) 
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0.3 by which the following spectra were observed in analysis of 1 H-NMR of this output (36H, 
Si-CH 3 ), 0.7 (2H, Si-CH 2 ), 1.9 (2H, Si-C-CH 2 ), 2.0 (9H, 0-C-CH 3 ), 3.4 (2H, N-CH 2 ), 4.0 (6H, 

Si-OCH 2 ). When analysis by GPC of the above-mentioned output was conducted, styrene 

conversion showed the peak of the number average molecular weight 680. From the above 
thing, it was checked that the acquired output is a polysiloxane (it is hereafter indicated as the 
siloxane J) which has the following average structure. 

O H 

II I 

H 2 N— C-N-C 3 H 6 -Si-H-0-Si j-OC 2 H 5 




J 3 



[0043]Polyphenylene sulfide resin (it is hereafter indicated as PPS resin) was used as example 
1 synthetic resin, calcium carbonate was used as an inorganic material, the composite material 
was created, and the physical properties were evaluated. Specifically PPS resin (product made 
from Kureha chemicals) 100 weight section, the mean fiber diameter of 0.8 micrometer, After 
mixing for 2 minutes with a blender in addition with the compounding ratio which shows 
calcium carbonate (made by Maruo Calcium) and the various finishing agents of 25 
micrometers of mean fiber length, and the average aspect ratio 31 in the lower table 1 , with the 
extrusion machine, melt kneading of this was carried out, it was extruded by 310 ** of cylinder 
temperatures, and the pellet of PPS resin was created. Subsequently, the melt viscosity in 
temperature [ of 310 ** ] and 1200/of shear rate sec was measured by the capillary tube of 1 
mmphixlOmmL using this pellet. The test piece for tensile test which was based on 320 ** of 
cylinder temperatures with the injection molding machine, and was based on ASTM D638 with 
the die temperature of 150 **, and the test piece for bend test based on ASTM D790 were 
fabricated, and tensile strength and flexural strength were measured. The evaluation result 
was indicated to Table 1 . 
[0044] 
[Table 1] 

example Comparative example 1-1 1-2 1-1 1-2 Rate of a 1-3 

— compounding ratio (weight section) 

PPS resin 100 100 100 100. 100 Calcium carbonate 50 50 50. 50 50 siloxane A 1 - - -. - 

siloxane G - 1 - - - A-1 100 1 - - 1 - - A-187* 2 - - - 1 - property value melt viscosity (Pa-s) - 67.5 
66.5 77 78.5 79 tensile strength (MPa). 135 128 1 10 106 105 flexural strength (MPa) - 134 

126 120 117 115. gamma-aminopropyl triethoxysilane gamma- 

glycidoxypropyltrimetoxysilane[0045]Unsaturated polyester resin was used as example 2 
synthetic resin, glass powder was used as an inorganic material, the composite material was 
created, and the physical properties were evaluated. Specifically Unsaturated-polyester-resin 
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(NIPPON SHOKUBAI make, trade name G-227) 100 weight section, By the finishing agent of 
the combination shown in Table 2, processed beforehand or un-processing Glass powder 
(fellow make, trade name fritto 3134) 40 weight section, Methyl-ethyl-ketone-peroxide (it is 
hereafter indicated as MEKPO) 1.5 weight section and cobalt-naphthenate 1.5 weight section 
are added, After mixing enough and carrying out vacuum defoaming, pour into a mold, made it 
harden at a room temperature for 12 hours, and it was made to harden at 60 more ** for 6 
hours, and removed from the mold, and the specimen with a size of 5 cm x 5 cm was created. 
Based on JIS A5705, evaluation of the light transmittance of the specimen before and behind 
12 cycle deed and boiling was performed for boiling based on JIS A5705 using this specimen. 
Measurement of bending strength was performed based on ASTM D638. The evaluation result 
was indicated to Table 2. 
[0046] 
[Table 2] 

example Comparative example 2-1 2-2 2-1 2-2 Rate of a 2-3 

compounding ratio (weight section) 

Unsaturated polyester resin 100 100. 100 100 100 glass powder . 40 40 40 40 40 MEKPO. 1.5 
1.51.51.51 .5. Cobalt naphthenate 1.51.51 .5. 1.51.5 siloxane C 1 - -. - - Siloxane D - 1 - - -. 

A-171 - - 1 - - A-174 2 1 - property value Light transmittance (before boiling, %) 74 79 58 

60 54 light transmittance (after boiling, %) 69 75 45 51 10 - light transmittance survival rate 

(%). 93.2 94.9 77.6 85.0 18.5 bending strong (kg/cm 2 ) 1300 1500 1100 1200 900. 

*1 *2 

vinyltrimetoxysilane gamma-methacryloxpropyl trimethoxy silane[0047]6- 

nylon was used as an example 3(A) synthetic resin magnet, strontium ferrite powder was used 
as an inorganic material, the composite material was created, and the physical properties were 
evaluated. . Specifically processed beforehand by the finishing agent of the combination 
shown in Table 3 at 6-nylon (made by Ube Industries) 23 weight section. Or strontium ferrite 
powder (mean particle diameter of 1 .20 micrometers) 200 unsettled weight section was added, 
stirring mixing was carried out enough, it kneaded at 250 ** after that using the 2 axis extruding 
kneading machine, and the synthetic resin magnet material of the pellet type was obtained. 
After carrying out heat melting of this obtained synthetic resin magnet molding material and 
impressing the magnetic field of 10kOe, cooling solidification was carried out, the specimen for 
characterization was created, and magnetism and a mechanical strength were measured. 
Measurement of Ml (melt index) of a synthetic resin magnet material measured on 275 ** and 
the conditions of 15.4 kg of load. The magnetic properties of the acquired synthetic resin 
magnet Plastic solid were measured by external magnetic field 140kOe using BH tracer. 
Measurement of bending strength was performed based on ASTM D630. The evaluation result 
was indicated to Table 3. 
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[0048] 
[Table 3] 

example Comparative example 3-1 3-2 3-1 Rate of a 3-2 

compounding ratio (weight section) 

Strontium ferrite 200 200. 200 200 6-nylon 23 23. 23 23 siloxane B 1.3 0.7. - - A-1122* 1 - 0.6. 
1.3 - property value Residual magnetic flux density Br (kG) 2.90. 2.92 2.31 2.57 holding power 

bHc (Oe). 2.81 2.83 1.91 2.38. Maximum energy product (BH) mgx * 2 2.01 2.02 1.47 1.68 
bending strong (kg/cm 2 ) 1450 1300 550 1 100MI(g/10min) 102 101 10 62. 



" a 1 N-(beta-aminoethyl)-gamma-aminopropyl trimethoxysilane * 2 unit - MGOe[0049](B) 

Another example about the magnetic substance powder by which surface treatment was 
carried out, a synthetic resin magnet material, and a synthetic resin magnet is shown below. 
Stirring 89.5 % of the weight of strontium ferrite powder with a mean particle diameter of 1 .1 
micrometers with a Henschel mixer, the siloxane A (example 3-3), the siloxane I (example 3- 
4), or siloxane J(example 3-5) 0.5 % of the weight was added, and it mixed. Stoving of the 
mixture of each strontium ferrite powder and siloxane was carried out at 1 10 ** with the dryer 
for 1 hour, and the magnetic substance powder by which surface treatment was carried out 
was obtained. Then, again, with the Henschel mixer, 10.0 % of the weight of 6-nylon was 
added to this magnetic substance powder by which surface treatment was carried out, and it 
mixed further to it. Kneading extrusion and the synthetic resin magnet material of the pellet 
type were obtained for this mixture at 250 ** using the biaxial extrusion machine. After carrying 
out heat melting of this synthetic resin magnet material and impressing the magnetic field of 
10kOe, cooling solidification was carried out, the specimen for characterization was created, 
and magnetic properties and a mechanical strength were measured. The measurement result 
was shown in the lower table 4 with the melt index (Ml) of the synthetic resin magnet material. 
For comparison, 0.5 % of the weight of gamma-aminopropyl triethoxysilane uses instead of the 
siloxane A, I, or J in the above, And except having blended 88.6 % of the weight of strontium 
ferrite powder, and 10.9 % of the weight of 6-nylon, the specimen was fabricated like the 
above and various weighted solidity was measured (comparative example 3-3). The 
measurement result was shown in the lower table 4 with Ml of the synthetic resin magnet 
material. 
[0050] 
[Table 4] 

Example Comparative example 3-3 3-4 3-5 3-3. 

. Residual magnetic flux density Br* 1 2.86 2.77. 2.87 2.53 Holding power bHc* 1 2.75. 2.65 

2.76 2.37 maximum energy products (BH) * 1 1.98 1.89 1.95 1.65 bending-strength (kg/cm 2 ) 

ill d ^ *"* 
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* 2 1320 1380 1440 1080 Ml(g/10min) * 3 93. 97 108 51 * 1 - all are the 

property values which show magnetic properties, and were measured by external magnetic 
field 140kOe using BH tracer. In the residual magnetic flux density Br, kG and the holding 
power bHc are [ Oe and maximum energy product (BH) of a unit ] MGOe(s). 

max 

*2 

flexural strength was measured according to ASTM D630. A unit is kg/cm 2 . 

*3 

Ml (melt index) was measured on 275 ** and the conditions of 15.4 kg of load. Units are g / 
10 minutes. 

[0051 ]The epoxy resin was used as example 4 synthetic resin, quartz powder was used as an 
inorganic material, the composite material was created, and the physical properties were 
evaluated. Specifically to epoxy resin (product made from BAKELITE, trade name ERL-2774) 
180 weight section. It processed beforehand by the finishing agent of the combination shown 
in Table 5, or add quartz powder 100 unsettled weight section, anhydrous tetrahydrophtal acid 
65 weight section, and benzyldimethylamine 1 weight section, mix enough, made it harden at 
120 ** for 16 hours, it was made to harden at 180 more ** for 1 hour, and the specimen was 
created. The dielectric constant and dielectric dissipation factor before and behind 8-hour 
boiling were measured for the specimen created based on this ASTM D150. The evaluation 
result was indicated to Table 5. 
[0052] 
[Table 5] 

example Comparative example 4-1 4-2 4-1 Rate of a 4-2 

compounding ratio (weight section) 

Epoxy resin 180 180 180 180. Quartz powder 100 100 100 100. Anhydrous tetrahydrophtal 

acid 65 65 65. 65 Benzyldimethylamine 111.1 Siloxane G 1 - - - The siloxane H. - 1 - - A- 
*1 

187 - -. 1 - property value Dielectric constant (first stage) 3.39. 3.40 3.40 3.39 Dielectric 
constant (after 8-hour boiling) 3.43 3.42 6.72 14.60 Dielectric dissipation factor (first stage) 
0.014 0.015 0.016 0.017 Dielectric dissipation factor (after 8-hour boiling) 0.021 0.019 0.157 

0.305. gamma-glycidoxypropyltrimetoxysilane[0053]The 

composite material was created as example 5 synthetic resin using precipitated silica as 
styrene-butadiene-rubber copolymerization rubber (it is hereafter indicated as SBR) and 
butadiene rubber (it is hereafter indicated as BR), and an inorganic material, and the physical 
properties were evaluated. In addition (a weight section shows all the rates of a compounding 
ratio in front), the mix of SBR1712 was specifically carried out for 70 weight sections, various 
additive agents, and various finishing agents using the Banbury mixer and the roll by the 
combination which shows 100 weight sections and BR to 30 weight sections, and shows 
precipitated silica in Table 6, and the compound was obtained. Only the same time as the tC90 
carried out the press cure of this compound at 160 **, and physical properties were evaluated. 
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The evaluation result was indicated to Table 6. 

[0054] 

[Table 6] 

. Example Comparative example 5-1 5-2 5-3 5-4 5-5 5-1 5-2 5-3 5-4. 

. Rate of a compounding ratio (weight section) SBR1712 100. 100 

100 100 100 100. 100 100 100 BR 30 30. 30 30 30 30 30 30 30. Precipitated silica 70 70 70 70 

70. 70 70 70 70 APO* 1 10. 10 10 10 10 10 10 10. 10 Zinc oxide 4 4 444 4. 4 4 Four Additive 

agent * 2 1 .2 1 .2. 1 .2 1 .2 1 .2 1 .2 1 .2. 1 .2 1 .2 DOTG* 3 2.5. 2.5 2.5 2.5 2.5 2.5. 2.5 2.5 2.5 Sulfur 
1.6 1.6. 1.6 1.6 1.6 1.6 1.6 1.6 1.6 stearic acid 111111111 siloxane E 1.4 - 0.7 0.7 0.7 - - - 

- Siloxane F - 1.4 - - A-1289* 4 - - 0.7 -. - 1.4 - - - A-1589* 5 -. - - 0.7 - - 1 .4 - -. A-162* 6 - - 

- - 0.7. A-189 7 - 1 .4 - property value - Mooney viscosity * 8 50 47 45 40 46 48 42 

62 62 and Mooney Scorching * 9 18 20 21 23 23 23 25 13 26 and Shore A. 52 50 52 51 5153 51 

52 50-300% Modulus * 10 5.0 4.9 5.9 5.8 5.3 5.7 5.4 4.1 1.9. . * 1 

aromatic process oil * 2 N-t-butylbenzotriazol 2-SARUFENAMIDO * 3 JIORUTOTORIKURORU 
dianidin 4 bis(3-triethoxy silyl propyl)tetrasulfane * 5 bis(3-triethoxy silyl propyl)disulfane *' Mu in 
6 methyl triethoxysilane 7 gamma-methacryloxpropyl-trimethoxy-silane * 8 100 **. The Mooney 
scorching in - knee viscosity ML1+4 9 135 **, t5 (min) 

M0 unit MPa[0055] 

[Effect of the InventionJThe siloxane which has the specific structure in this invention, or its 
hydrolysis product can fully give the surface treatment effect also to inorganic materials, such 
as calcium carbonate which could not demonstrate the performance easily, not only in 
inorganic materials, such as silica and magnetic powder, but in the conventional silane 
coupling agent. The higher surface treatment effect over an inorganic material is acquired by 
using together the above-mentioned siloxane and a hydrolytic basis content silane compound, 
or using those hydrolysis products. Thus, the inorganic material of this invention by which the 
surface treatment was carried out with the above-mentioned siloxane, this siloxane, hydrolytic 
basis content silane compounds, or those hydrolysis products, Since surface treatment is fully 
made regardless of the kind of inorganic material, the filling factor and dispersibility to organic 
materials can be high, as a result, a processing moldability can improve, and mechanical 
properties, such as the toughness of a composite material, and water resisting property which 
are moreover obtained can be improved. The composite material which uses the siloxane 
which has the specific structure of this invention, this siloxane, hydrolytic basis content silane 
compounds, or those hydrolysis products Therefore, FRP, FRTP, artificial marble, a synthetic 
resin magnet, resin concrete, a shell mold, The demand to various composite materials 
including an elastomer, magnetic tape, etc. especially a synthetic resin magnet, a rubber 
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composition, a sealing agent, etc. functionalized [ is complicated, is diversified and ] and made 
severe can be satisfied, and it is dramatically useful, and suitable. Especially the magnetic 
substance powder by which the surface treatment (surface treatment) was carried out using 
the siloxane of this invention or its hydrolysis product is excellent in the dispersibility to the 
inside of a synthetic resin, And a raise in restoration into a synthetic resin is possible, the 
orientation rate to the inside of a synthetic resin can be raised further, and it is suitable as 
magnetic substance powder for the synthetic resin magnet excellent in the mechanical 
strength and molding workability which were demanded conventionally. The synthetic resin 
magnet material of this invention which consists of a specific siloxane or its hydrolysis product, 
magnetic substance powder, and a synthetic resin, Since magnetic properties, such as a 
maximum energy product, are excellent, and the melt index at the time of a fabricating 
operation is high and it not only excels also in mechanical properties, such as flexural strength, 
but it excellent in mobility, molding workability is dramatically high. For this reason, the 
synthetic resin magnet fabricated from the synthetic resin magnet material of this invention is 
obtained by high molding workability, moreover is excellent in magnetic properties and a 
mechanical strength, and can be broadly used for the electronics field currently asked for a 
miniaturization, a weight saving, and high precision-ization. 

[Translation done.] 
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CHg 

H 3 C-N-C 3 H 6 -Si 



/ 



O-Si 

I 



OCHj 



\ CH 3 / 



J 3 



C 4 Hg 

I 

H 3 C-N-C 3 H 6 -Si 



CH 



o- 



Si- 

I 

CH 



OCH3 



3/ 5 



J 3 



(11) 



H 

H 3 C-N-C 2 H 4 -Si 



O- 



CH 3 

Si — 

I 

CH 3 



-OCH3 
1 0 



HS-C 2 H 4 -Si 



O 



CH 3 

Si — 

I 

CHg 



O CH 3 



15 



CH 3 CH 3 
H 2 C = C — Si 



CH 



o- 



\ 



Si 

I 

CH 



/ 



0 CH 3 



3' 20 



H 2 C - C H- C 3 H 6 - O - C 5 H! „- S i 
O 




V 



O-Si— HOCH 3 




H 2 N-C 3 H 6 -Si 



CH 



O- 



Si — 

I 

C 4 H 



OCH 



9 / l 



H 2 N-C 3 H 6 -Si 



CH; 

O-Si j-OC 4 H 9 



CH 



3' 1 



H 2 N-C 3 H 6 -Si 



CH 

O-Si- 



OC 4 H 9 



C18H37/ 2 



(12) 
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H 2 N-C 3 H 6 -Si 



CH 




OCH 3 



C18H3T 
I 



H 2 N-C 3 H 6 -Si 



/ 



\ 



CH 3 / 100 

CH 3 

O-Si 

I 



J 2 • 



CH 3 




OCH3 



J 2 » 




C2 H4 



H 2 N-C 3 H 6 -Si 



-O-Si 



CH 3 \ 



OCH3 



\ CH3/5 



J 2 • 



CH 




H 2 N-C 3 H 6 -Si 



CH 3 

O-Si V0CH3 



CH 




3' 5 



J 2 » 




CH 



H 2 N-C 3 H6-Si-i-0-Si hO-C-CH 3 




O 



CH 3 / 5 



J 3 



H 2 N-e 3 H6 



H 2 N-C 3 H 6 -S i 




CH 3 
N = C-CH 3 



CH 



O-Si 



CH 




O-CgHy 



J 3 o 



[001 2] *^lZfcl>T{£ffl£*l£ifc 1 t*S£*l£ 

it 1 1 -eaaF*v4^k*«BA:-tE* 1 1 ir«a?*i«<b* 

[001 3] ±Est 1 1 vXitiHtGmt'&Wb&to 
V&Z>o SCI 1 T-S**i4<b^iaa>*<*«l£ L"CI*. tf 



50 



r -7 $s zfa t°JU^f juvx h+vv7>, n 
□ t'J^f^y> h + yy^y, N-7i-Jl/7i / ^ 

p e;u h 1 J > h^vv7>, n — (j-7s;xf;i- 

N* - (r-h'J^^vy'J^nt^) x^u>v? 
T = r-^^K^Pt>h'Jih^yy7X r 



t°;u h'Jx h+vv7>, r — > £ £ 1 J p^v^p bfju 
h+vv7>, r— f v*>7*— k^p tf;u 

[OOI 4] *^B^fzfcIt^vP++h>^Kag-r^f-^ 

a). 5— 73(Z>Jinft-efc£S i i i -eS£*i£Mb^fej(* 

4>*tMb^!$|-Cfe& 0 SI I R' fc<fctfR" (DM* 10 

^ Si i i -ea*;h.4<t*to(D*{*«£ LTii. i. 

1. 3, 3, 5, S-^WfJl/V^Ph'JyP^ 
1, 1, 3, 3. 5, 5, 7, 7-^-^7^>^;U*> 
h^vD+tl->. 1, 1, 3. 3. 5, 5, 7. 
7-t^7^Xfjk>^Pf h7VP^X 1, 3, 

5, 7-^h^X^Jl 1. 3. 5. 7 ^JU 

V^Of h7VP^>, 1, 3, 5, 7 -7^ T 
VU— 1 , 3. 5. 7-f h77i-;i,v^Pf h7vP 

1. 3. 5. y-fh^V^-l, 3, 20 
5, 7-f h7>fil/y^Pf h7yP+^>, 1, 
1. 3. 3. 5, 5. 7, 7. 9. 9 ? 11, 1 1 — K 
T7D>^;Ui/^P/s^vP^-9->. 1. 1. 3, 3, 
5.5,7,7,9,9,11,11,13,1 3-T" 

K7f^^^Uv^PA,^yP^>, 1, 1, 3. 
3,5,5,7,7,9,9,11,11,13,1 

3, 1 5, 1 5 -^^-^-^±1 > ^;Uv<7 Dt^^yP^r 

[o o i 5] Si I T^^ti^^b^irS I I I x-mz 
f^7>^-7AtKP + yK, 7^h^-n-:?7^U* 

fc. «t&£<£EJ-r&ii^J£&JE^0~4 0°C. £/EB# 40 
PbIO. 5-1 2B5Pb1*)<M£LI*o ±&7)I,13 M ttlb^fe 

£fcli&te<b^fiJifB£jE£# LittoaJiT— ^Stf) 
SS^M < bt^)5i<, ^(DffifflSfiS I I -ea£*t&<b 
#<&<tSl I I xm^H^>it^k(D^ti&tz^LX 

o. ooi^^n oit%gg^iiLi^ 
too 1 6] Si i x-mZtiZit^yntit i i i xmz 

g£*i.£o ?Ut>*>. -ttsrju* 'Jt£lb^3£/-ii&ti 



3) #(§82000-044583 



[OOI 7] &tz* ^B^izfctti, vP^it>f±-hIEL 
m*-l£. ±I2S I I I fc<£tfTS I VxmZH&ib&im 

sv~v i i x&zti&itGtokZf&mcDW&T. &je 

mS1 0~ 1 5 0°C. J5J£B#Pe10. 5 ~ 1 O O B^-Ctt 

Jia&jfc £ -i± s c t ic y Sit^r £ c <t A<r* # £ o 

| (IV) 
H-Si-Y 3 - a 

HC = CH (V) 



/{^y-CH-CHz (VI) 
X-(CH,t^CH-CH, (VI I ) 

t^^IL, *LX f f£0~ 1 80)g$fc£S-r) o ±fE 

oS&iz^^iMb^fto— - 3T*fc&Sv i i -e^£ 

^^^b^^(7)Mi*^l<!r LTT'J^'J yyjl,x-f^ 

tit l < it^h^oit'&yd&t-temte&mi^zi kt< 
x+£& 0 &<t&£mm<D&&f&t&tfttmto&mizA^x 
zztzft. ztizmi^zzktim&Li^o 
loo 1 si m*#Mt±&&Gisz>><t<£to 

*Mmiz&i\x±tz<D&m*>n*v>k&\zmi^ttx 

jivzfij ><?mk Lx&<inm£ixxi\z>t,<Drf{&mx 

m^it. t-^h'jy h + yy7X e^;Uh'J 
ih^yy7>, t^;U>^;U^> h4y*>7X If- 

t%K'Jxh^yv7X r-75y7°Pt^h'J> h 
+ vv7>, r-7 5y^Pt e ;i//fJl/yxK^yy7 

n — (^-7s;ifjb) -r-7s; ^p t°ju h- 
zfn t°;u>^;u^> h^->i>^>. n-^x-;u^ 

^ ^PtMUh'J* h^v/->^>. N- (i3-75yi 
-N* - (r-KU> K^yy'J^T'Pt^) X 

r-^^^^h^Pt^uh'j^ h^>->^>. r 

-^M^h^Pt'jl/h'Jxh^yy^y, r - * 5 O 
'JP4y^Pt°;i/MJ>h^yy7X r->*£UP 
+ y^Pt°^K l Jx^vy7X r-^^'JP^y 



zfo tf;u>?juv> ^yv7>, j3- (3, 4-xtf 

^yy^P^H) If Jl/ h 'J > h^VV7 0- 
(3, P^s^ri/JU) Wh'Jlh^r 

> % r -</'J v K^v^P tfJU h'Jx h^vv^^. r 

v*>r^— k^p ejwh'j^ ^vv7X r-^rvv 

ex O-h'jxh^yy'J^^Pt 0 ^) f h7 10 

xju?t>, ex (3- h'J> h^vv'j;u^p e;iO 

^h^XJU?7>. tfX O-MJih + vv'JJ^P 
tfJU) vX^7?X ex (3-h'J>h*yy'J^ 
□ t°JU) v^7X tfX (3- h'Ji h*vv"JjU 
^Pt°JU) 75X (3- h'J > h^vv'JJU^P 

e;U) N , N ' -ex [3- (MJ> h^vv 

«j;U) ^nt°jl/] ifl/>v75X N, N' -ex 
C3 - (hUi^yy'JJH :?P e,IL0 x^L^vT' 

h^r->->^>> ^fJl/S'J>^yy7X n-^pe 
;UMJ> S + yy^X n-^nt'jl/h'Ji^yy^ 
n-^y^h'Ji^yy7X n-^yJl/h 
ij > ^vv7>, n-t^fil/MJ>^yy7X 
n-^fJlh'Jih^yy^X ^x-;uh'J>h^ 
>V7>, 7i-jL'h l Jih^yy7y, tf'Jx— =f)\, 

yy 7 X 1. 3, 5-N-h'JX ( MJ * h^>->'J 

;u^ne;u) *<V:>7;au— K h*:>~> 30 

i/>fjbyih^yy7X y^i-^y> 

[o o i 9] jto7k#ft?£j£1fc 

£ *l £ ~> P ItWiis P +"9" > £ iJDTKTT^tiS^ 

-;u. x^y— -< v :/P/</ — Z?£y — 
^7KK»0)-^liMI^^7K^LTvP^>*S#^^ 

mAftf&±&Lmz^£Hz> 0 teas, ±tzm*ftf8frfc 
i c <t y » f> tt a ^ mm<D ;i ^ & £ o "c 



ftP?f]2000-044583 



[0 0 2 0] m&#ft 

B^t_«i=>— -r-f >v*fcnx|::^T{£ffl£;ft&t-tf>{::& 

^y'jT], &a±* T)m-r. mt&&. mtT* 

g^b^uu^A. HbT^y^A, ^ta. 37 x 
^ hHc7)^b% ; Tk^fbT^UvOA. 7K&lb^*v' 

^A. *&<b7WU£-^A^<D*^fb!$) ; BM^)^^ 
A. g^v^^v^A. fiti£ffil{h iSA'JOAf^K 

A. ^^«*|lfc7)^fccfci;s^^ ; 'r-m^U^ 

a. w &t;us-Oa. OTf^xhi--r ^;u^. 

^7U— , ^-T*K ^^'JPt^ 77^-U>> ^IW. 

^;U^7, *>'J*»5K % **^X»*. ^>rK7bJUvO 
A. ^^>^7b;Uv^AH*<^tf t>ti>&o 

[0021] *&*m 

ABst§«§. As^si. >*^uju*iB. ^ue- 
h\ ^yr-tr^— *u*— **— ^tt^x-u 

>x— f;u. ^y-9-JU^>>. tK'J x— ^r;u+J-;u*:>. 
"J ^x-U>+h;U^7-< h\ #'J7'Ji/-K ^'J7 = 
hV S h\ ^'Jx-fM ^ h\ ^'Jx— ^;u^ 

7i;-j«B, ^#^fli. >^ r;u^ 

KWB. *fi&fQ#yxxf ;U«BS, x**->«». y7 
y;u^*U— h«BB. *yOU£>. y'Ja- >^B§. 
-tr;UP-x. ^ry«»ffl. -h'JJum 



(15) 



^§^2000-044583 



£^if*cfca<x#4o 

[ O O 2 2 ] ffi AM 

*i*«»i±** wa)i#s«ja * * -r s v p fc r* 

^ >a ? ?y >^#j-e«ia-r j: y fr-5 c fc 

a<x#£ e yPW>*fcli8yP^>iJo 

(MtflHtt) -w mmvtntmm*tnt<om» 

y *iz □ >s fc riK a +it > £ ira*##te»^ 
^SS^^b^lJBfcSjBaDLx. ia^(OSffiAI^« 

Kit) 3?A<*iJfl3X*4. it»ffl3i&l4±E 

>lbHM& fc *S«m*4 4 Z fc \Z «fc U ^t^+l £ 

*i*#jfc Lr7;i/3-;us»«*fcii7^3-;u*»a 
a^>^ira7K77 v »ttS^*i>^>^b^!feifi. ^^JdtK 

##£j*&fc LXfrfc^X^JzlV, ±Ea>sldaJ** 
fT5&«l41#i::»£S*Ui:i*A<. ^>vi;^^- 

< yi7^1lP^b^^)'\>vijl,5^-fa)l^^ 
«JBT*Ui*»WW*ttfflL£< fc*>;l^f4+5*lzprf&x 

fc£ 0 *fc, Els*— jus;u. SHi^— ;us;u x v?x^ 

h h a> $ ffl l * t mm s«-r 4 7? & t *a x fc 

£o COPgCD^gf±2 O 0°CiaTA<$f^L< . *IET. 
»LT±EvP*-9->i:ai«#»*fcfiB->p+-9->fc 

an*##tt*#* > ^ ><b^& fc satm t (Dm^&fc 
*jtfT*«zi^»*L^. *fc. attirett«K£ 

£M^£i*&::fc tnT£Sxfc£ 0 **ffla>iaj£ttxffiffl 

* *i 4 •> P * -9" > * fc 1 4 S v P * > t m 7K »» ft m # 
*->7>^ttO)ffiMl4. l«*f»l:«Lto. 01 
-30. oa»%xfc5Cfcj&<a*L<. *5fcM£L< 
(40. I-IO. ffifflIA<0. 0 11 50 



iPi±ja»3b<+#f^#&tL-r. 30. oit%d:n»i> 
^fcflfjB-r ^p+^^/^DTK^stts^wv^ 

>4b#Mcom*l£l4 1 00/1-1/1 o oxfc&cfc 
A<»*Ll^ ^P+-y->/JUD7K»»ttS#*i/^Mb^ 

«3<&SSita< 1/1 o o j: y t /h * i^^r (ao7K#«te 

[0 0 2 3] *^8^<Di>P^+h>^^f4ISvP^r+*-><t 

•ttttf±*a*w*ftfcx* • a# • mm-t z>^t\z± 

y«^*mfc-r4cfc#-c#*. M»»tt«ELfct, 

OXDff^b 1 Mia±<7)t<7>£5S:agftLX{£IB^&Zfc 
tfx*4. ■ a# - attr«ttBf±tti::IBX$*i« 

— . ^>i/xju5^r-y— % p— ;u N -iftwth«. 

fc i4K p > mfrftMtemtt is =? isit^&i? m 

>*fcf4K*>P*-9->tJn*»»tt»*#5/^^b*«B 
*aJraLrj3<^st-\5>;fi«ISlz±E->P*-^>i:«ia» 

* w is=7isit<£mt mm&ft fc ^ ig^-r -5 

^t^T-fe^o *fc, Sttttl=«aiBlnjH^«ttlK 
LTSeft«. e^bR&ihSJ, ^^j^qftilK^. pfe^^ffl. * 

m^ihffl. HIM. inixttaaSj. 4>fD*L 

vP+1^> < t^U^^i>rJU^rL/>i:a>^'7^ h£fc(4 
tK'Jvp^-9-> (0q^(47 5y^tt. X7K*->SEtt. 7 

0-4 o o J ta)ajtfi«"efT*3*i-53&<. 

<btt<i*i!tf>i§^ «iBa>«^b35<ai*3Eci^ias««*a« 
aLfcy. «tt**»a4i±Tja»fta)jtaxtta>at\«- 

[0 0 2 4] **MlZj3lt«»««ita)5/P*-9">f4* 

lt t*jaiz-ta>ttifii «ar 4 c fc *<x# 

4 e $t>»z % *%H0)&£ffijftava:^iJ->$£$Lfc 



(16) 
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*mi±-*a>aaMW*. B*tt. W«14* «»tt* Jnx 

Sffl^WcFRP, FRT P, AX*M, 
HBfl&S. Uv>3^>J-K vii^-il h\ x^x 

[0 0 2 5] IttftttS, ft£ttMH5*m. £rf££tflB 10 
L#*3V. — ttttilxli* ->a*-9->o. 05-10. o 

Olf%, IS#^9 9. 5-9 0. OOSfi%0>iE 

H2><#£L<. ^icvP^O. 3-5. OOli 20 

%, Itti*ft*9 9. 7-9 5. OlI%^lii)^l: 

L. flt»UPXita>a*3Ei<»t>*L-r. *fc«ft4*tta>ipi-t 

[oo26] «tt(*»5feo)affiaKf±a«-a)»»-efi- 

^jW'Jva^> 5^*14. X7K4ri>£ 

14. T^'JJU^tl. >;u*^h^tl^) mm. BBflfi 40 
fc4o *fc* Sfi^— SSjtK— vx-/ 

[0 0 2 7] ftRM$ffll*TS*a#-f ^ = « 



Li> Q »a«3EtL-ca>aftai*tt* s^a#a* 

^ o 

[oo2 8] ±Eva*-y->* «iti*»*te«fci;'&js« 

tlia. 2$a#tua3|£ffll^T-5 0-3 O O°C0>a&fB 

7t<g v^5 1 ;uvP^^>^^ , j5il-^v'7 r ;u^rU>^ 
<Mf=y7 h*fci±3cS^p^^*S**, RJS1±*a , B 

[0 0 2 9] **WfCfcL^"Cttffl*tL**ritaflBl±»f= 

aftttanB-efcoTtcfct^ Mft^i^f*. #U7S k\ 

tK'Jxx^JU. tK'Jx^U>. 7K'J^Pb°U>, 

-U>x;u^-f K (pps) . 7K'J7x-U>t^vK 
(PPO) % ??*a«. x#+->«n, ^L.T^Bi. 

>^S>^BB. *U-f 5 h\ t^'JOU^ 7^'J;U«J 

AS. abs^IB. ^uxfux ;utttBB, 

>^BB. ^U*— **— 7K'J7-fcr^~JU> »>'Ja> 



(17) 
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[oo3o] ^utmay^gtmrnm^ttntt. ±an 

<[±10kOe£Lt. £*fZ#£L<li3 0 kOelU± 
[O O 3 1 ] 



10 



20 



H 2 N-C 3 H 6 -Si 



[0 0 3 2] : >a*r-y-><D'&f$.m 
o s 'J 'J y h;ua)4op-b/<^^u^^xaic % r~T 

sy^pe;i/h'jih*vv7>99. 7 g , 1, i, 

3, 3. 5, 5, 7, 7-t^^>fJl/y^Dfh7V 
O. 4 8g$jD*. % 1 5 0^5B*|liHlttLfc. 5 0°C 

LfcfcZ%, BSHM. 402. 75^^16 5 0 (3S 
tttt6 6 5) T'feofco *fc % Z0^^O) ' H-NM 

(ppm) O. 3 (36H, Si— CH3). 0. 7 
(2H. S i - CH2 ) , 1 . 9 (2H, Si-C-C 

H2 ) , 2. OH (9H, 0-C-CH3 ) , 3. 0 
(2H, N-CH2), 4. O (6H, Si-OC 

H2 ) . ±tl£F&m<DGP C\Z fT-z>tzk ZL 
X^U>&ST-»¥i$$H^6 0 0<7>t°-^£;KL 

fc. tt±oct^6 % #t)*Lfe±jS«gr±*a)^«JS$ 
CH 3 

OC 2 H 5 



■O-Si 




[O O 3 3] <£gL1M2 

3, 3. 5. 5. 7, 7-t^^>f;i/V^Pf V 

HSf*1. 425, 75/^1321 (31tttt3 
3 4) -C*fco/c 0 1 H-NMRO)^ 



H 



CH 



m) O. 3 (36H, S i - CH3) , O. 7 (2H, 
S i - CH2 ) , 3. 0 (6H, N-CH2 ) . 3. 8 
(9H, Si -OCH3 ) 0 ±E£j£^<7>G P CfC«fc& 

(JUT. i/P^> 



40 



H 2 N-C 2 H4-N-C 3 H 6 -Si 



CH 



\ 



o- 




OCH 3 



[003 4] ^f&m 3 

h;KD4 0P-tr/<^^;u^ : 7X=iiz % t*~;u h'Jih 

^»7>89. 9g, 1. 1. 3, 3. 5. 5, 7. 

7 5 *=?-)\si/9 pt- h7vn^>2 10. 1 



g 



50 



7k&<b2) U^AO. 5g£j|jQ;U 100°CT*6B# 
L^ 0 Z COcfc 5 fz Lti$r$ 1 . 4O20i^^H 
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dkX'*? KJUA<aaaF*lfc : 5 (ppm) O. 3 (3 
6 H. S i -CH3 ) . 2. O (9H. Si-O-C- 
CH3 ) , 4. 0(6H, Si-OCH2), 6. 1 
(3H. CH2=CH-Si) 0 ±fd.±J$.ty<» G P C|C 



H 2 C = CH-Si 



[O O 3 5] #j&fl|4 

+ v^Pt'Jl/SU> h^vv7>8 1. 4g. 1, 1, 
3. 3, 5, 5. 7, 7-t^^>f^Df h7V 

p^-<t>2 18. 6g, St^9 g £JjQx, 7B# 

U «ET-e*filt«!l*»SLfca, 2tii»Lrt:» m^H 
fc4*ft©HBtt(I*aSLfc^^>b, B«*1- 411 

o 



H 2 C 



II 

c 



flTLtr<tC^). 1 6 0 O c m' 1 C t*-JH(^JSI* Hl> 
«MR**LT:i*t=o £Lt<7>C£fr£>. »6*Ltc*flt*lli 
;*<D¥$<8££*^£vn*-*> OUT. vP*-*>C 




CH 




OC 2 H 5 



J 3 



20 



VUb&ot&Ts*!? hA^aSSSix*: : 5 (ppm) O. 
3 (54H, S i-CH3 ) , O. 7 (2 H, Si-C 
H2 ) . 2. O (5H, Si-C-CH2 , C = CCH 
3 -CO) , 3. 5 (9H, S i-OCH3 ) , 4. 2 
(2H, COO-CH2 -C) . 5. 6 (1H. CH2 
= C) , 6. 2 (1 H, CH2 =C) o -tB£jSHflfl>G 



0-C 3 H e - 



CH 




CH 




OCHg 



[O O 3 6] Sf&m5 

h^vv^x^ft^r r-^^u^^ h^p t°ju h U > s 

Jpyy7>HO. 7g. 1, 1. 3. 3. 5. 5. 
7. 7-^^>fJk>^Pf h7VP^>1 5 9. 
3 g£{$fflLt::ia*k ^j£^4£|^tilzJ5J6£fro*: 0 
ZtLfZcfcLJS^I . 4 3 1 (Di^SSfco - 

;UA<a35^tL^ : <5 (ppm) O. 3 (18 H, S i - 
CH3). O. 7 (2H, S i - CH2 ) . 1. 7 (1 
H, H S — ) , 1. 9 (2H, S i -C-CH2 ) , 
2. 5 (2 H, S i -C-CH2 ) , 3. 8 (9 H, S 
i-OCH3 ) o ±K±J«tt<DGPCfCj:a#tt£<TO 
tztZZ, XfU>SSt^¥^i4 O 0(Bt:-£ 




30 



40 



HS-C 3 H 6 -Si-f-0-Si — O CH 3 

CH 3 

[O O 3 7] 



^>V7>6 8. 2g, 1. 1. 3, 3, 5, 5, 7. 

h7vP^>231. 8g 

i=<fcya*r*i. 4i30)4**s»fc. -cd£ 

WHiilfc : 5 (ppm) O. 3 (54H, Si-CH 
3). O. 7 (2H, S i-CH2 ) , 1 . 7 ( 1 H. 
HS-), 1. 9 (2H. S i — C — CH2 ) , 2. 5 
(2H. S i -C-CH2 ) , 3. 8 (9H, S i - O 
CH3 ) . ±&±tfLto<DG P C \Z ft ^tztZL 

z % uvftSta^^ls 5 0<7)t°— ?£^L 

^t-5vp^> (iu~f\ ^p^vF^tsm-r^)) t? 



HS-C 3 H s -Si 




CH 

I 

O-Si 
I 

CH 




O CH 3 



J 3 



[0 0 3 8] ^j&#]7 
7>107. 8g, 1. 1. 3. 3. 5, 5. 7, 7- 
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St. iHSffi^a*. $5TP — h 5 O OS'J'J^h 

>iKD4 0P-tr/\^^;u^^x=i ±B4>M{t2 4 1 . 

6g, h;UX>9 0 g£J]D*_. 8 0°CIZ^D|SftL/r o 8 0 

»J JU^/U vv^X-f;i-5 8. 4gj0. 5 B#P*1AMtT 
;7§TU -£<D&. 8 0°C-e4B#rami*L^o #(~&JE;S 10 



H 2 C-CH-CH 2 -0-C 3 H 6 -S i 
0 



[ O O 3 9 ] 8 

;fiftth Sajfrffl** I^AI^i^/r 1 'J 20 C 

h;i/0)4aa-t!/^7^^7Xiii:, h y > K^r->*> 

7>77. 4g. 1, 1, 3. 3, 5. 5, 7, 7 

h7Vn^>4 2 2. 6g. 

ft. iaa»a*. STP-hSixfcsoos'j y^n 

;UCD40P-fe/0^;U^^X=3(Z % ±mm2 5 5. 
6g. S;H>9 0g$iPx, 8 0°CfCjjQ!»Lfc. 8 0 

y;uyj *>vjn-f;u4 4. 4 g ^o. smnftwtT 

iTL, 8 0^-(?4B#M«ttL*:. *lc£J6» 

;$£#£PU MJ^ A* 1 . 5 g Ao*_T*fa 



H 2 C-CH-CH 2 -0-C 3 H 6 -S i 

[O O 4 O] ^J&£9 9 
^1fSfflL/:77X3|:, N - (j3-7^if 40 

ju) -r-75y^nt>h'j> h4vv7>99. 9 

g„ 1. 1. 3. 3. 5, 5, 7, 7-t^^>f;Uy 
^nfS7VP^>200. 1 g. f h7> 
^Z^Ath'P**>KO. 4 8g^ 12 0°CT*5 

b*M«#l*: 0 5 o°cfc}n]#aL&&£#fi?L*: 

fiWd<Dfo&m&m&LtztZ?> % 2 5°CT?0M2 5m 
nr»2 /s (cSt) . SSt^ 1 . 4 2 5. 75/^13 
2 1 (IStli3 3 4) t-fcofc, ±E4*ttO)GPCl: 



fc : <5 (ppm) O. 3 (36H, S i - CH3 ) . 
O. 7 (2H, S i -CH2 ) , 1. 7 (2H, Si- 
C-CH2 ) , 2. 7 (2H, 0-CH2-C-C-S 
i) . 3. 2 (2H, C-0-CH2 ) . 3. 6 (3 
H. 0-CH2 -CH) , 3. 8 (9H, O-C 
H3 ) o ±IB^^C0G P CIZ^^^^T^^fTotr^ C 

*-f«->n*-fr> (JUT. *>P*1t>G<tfeg-f £) -e 
fc4c*#«IB**ifc. 




OCH 3 



3 



BSMM. 4 1 l-C&ofcc ^<D±f$tfto<D 1 

H - N M R«»ff Tf 9 ftX^^ KJUA<a?iq$H 

: <5 (ppm) 0. 3 (5 4 H. S i — CH3 ) , 
O. 7 (2H. S i -CH2 ) , 1 . 7 (2H. Si- 
C-CH2 ) , 2. 7 (2H, 0-CH2-C-C-S 
i) . 3. 2 (2H, C-O-CH2 — ) , 3. 6 (3 
H, O-CH2 -CH-) , 3. 8 (9H, -O-CH 
3 ) o ±U±rftfto<DG P CfZ^^^Sf^^TO^i: 

4*>n*U-> (JUT. *>P*1t>Hi:|2tE-r4) T*fc£ 



CH 
O-Si 
CH 




OCH3 



3 



6 0 0(Dtf—<? ^iFLfco 
[O O 4 1 ] #f£#J 1 0 

Pt>h'J/h^yV7>10 9. 4g, 1, 1, 3, 
3, 5, 5. 7, 7-;f^$y5 1 JUi>^P J r h^->P^- 
+t>190. 6g, th'JOA> h^>KO. 48g£ 
Jtax.. 1 5 0°C-C5B#P B 1ffl#L*:o 5 0°CkLTfz;%£) 

a. 7Kit»*o. 2 4 gira^r 1 b$m± £ic«#u x 

2 5°CT*C7)ttJg2 6mm2 / s (c S t ) . gtfr* 
1. 485. 75^16 8 9 (31»ffi6 9 9) T'feo 
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tz 0 Z<D±J$.ty(D 1 H-NMRO^WTMi^CDct 

5^X^<^7 HUJb<«;llS*Lfc : 6 (ppm) O. 3 (3 
6H. S i -CH3 ) . O. 7 (2H, Si-C 
H2). 1. 9 (2H, S i -C-CH2 ) , 3. O 
(2H, N-CH2 ) , 3. 8 (9H, Si-OC 
H3 ) , 7. 2-7. 5 (5H, Ar-H) 0 ±U^f& 



H 




N-C 3 H 6 -Si 



CH, 

O-Si f-OCH 3 

J 3 




CH 




[O O 4 2] ^tiLM 1 1 

1 T'^ffl Lfc37^x=if-. r-Ou>r K^p t°;u 

h 'J x K^r v V7 >0) 5 O ^ 7 - JUSiS 1 6 

3. Og. 1. 1. 3, 3, 5. 5, 7. 1-**?** 
fj^af h7vP^>1 3 7. O g. -f h'J^A 

>h*vKo. 4 8 g £Jiax. i 5 o°c-e5B#p s iig#L 

fco 5 0°CJUTI^£P&. 7Kft^£0. 2 4gMT1 

ttffi^^L/ci: 2 5°CT*CD*£g3 OnrW / s 

(cSt) , SSt^I- 4 0 5. 75^^16 9 2 (JI 

O H 

II I 

H 2 N— C-N — C 3 H 6 -Si 



itfi|7 0 8) tfcofco Z<D±J$.®HD 1 H-NM 

(ppm) O. 3 (36H, S i -CH3 ) , O. 7 
(2H, Si-CH2 ) . 1. 9 (2H, Si-C-C 
H2 ) , 2. O (9H, 0-C-CH3 ) , 3. 4 (2 
H, N-CH2 ) , 4. O (6H. S i-OCH2 ) s 

>MT^¥i$l^i6 8 OCDtf— ^SfvLtco £L±<7> 




CH 

I 

O-Si 

I 

CH 




OC 2 H 5 



J 3 



[0043] mMM 1 

tec Si*^l3{iPPS^flg (^PHfc^SS) 1 ooii 

SB. ^»MSO. 8tfm. ¥^«*tS2 5 /im. 

S) fccfc^aasm^J^TCO^I iz^-TK^itT^ 
^U>y-r*2^;1^L/c^. Z;K£}?ti±*£-Trv 
U ;Sg3 1 0^lcT»itjII*LT»asU PPS 



l^T 1 mm (f> x 1 Omm L(7>*V fcf^ 'J— l^<fc L J * >JnS 

30 3 1 o°C. 1 2 O OS s e c It £> 

Zmg.Ltz,, 2 <E>(^ Sttli/S^T'V'J SS3 2 

0°C. £g^gM 5 OttASTM D6 3 8lZ>pmL 
fc?l?«SH>T". *)J;«ASTM D7 9 0H^»Lfc 

[O O 4 4] 
[11] 



1-1 1-2 



1-1 1-2 



1 -3 



P PStMM 

VQ^-^VG 
A- 1 lOO* 1 
A - 1 8 7 *2 

Steffi 

jSSfcttg (Pa 



100 
50 

1 



100 
50 



100 
50 



100 
50 



100 
50 



) 67.5 



66.5 



77 



78.5 



79 
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SISS&JS (MP a) 135 
If&g (MP a) 134 



128 
126 



110 
120 



106 
117 



105 
115 



*2 r -^.j^> h^y^Pt°;Uh'J^ h 

[ o o 4 5 ] mmm z 

tt*WfflSLfco AttMf^tt^fiffiTK'Jxx-T-^UWJB (B 

(Sp d p«G-2 2 7) 1 O OMSaJ, *2(Z^ 10 
7X/^?- (7xP-I, l»a«^ U *V h 3 1 3 4) 
Ts M E KPOdrffiS"^^) 1. 5iiaJfcJ;U:t7f 



+ v v ^ > 

b(Z6 0°CIZT6B#F^b^-l±. S^&rtL, 5cmx 

J I S A 5 7 o sfz^aaLr. «bH5£l 2U--f *;n? 
i\ *3tTO«(Dtttt^a)Aaa*a)gTfiiiiS j is as 

STM D6 3 8fca«jiLTff-Dfc. fffimjRttX 2 f= 

[O O 4 6] 
[«2] 



2—1 2-2 



2—1 2—2 2—3 



100 
40 
1.5 
1.5 
1 



ME K PO 

A — 1 7 1 *' 
A - 1 7 4*2 

*aa* (ftatn. %) 

c%) 

ff»* (kg/cm? ) 



100 
40 
1.5 

1.5 



100 
40 
1.5 
1.5 



100 
40 
1.5 
1.5 



100 
40 

1.5 
1.5 



74 
69 

93.2 
1300 



79 


58 


60 


54 


75 


45 


51 


10 


94.9 


77.6 


85.0 


18.5 


1500 


1100 


1200 


900 



*2 

[ o o 4 7 ] mmm 3 

(A) ^II5tLT6-t^n^ *tt*m£L 
(^SflSSS) 2 3II^|: % ^3 fz^f iE^coa®^ 

X7>f 20^m) 2 0 0113^ 



40 



fee ^j£MUl^*m(7>M I (/JbK>f'V^7) (7) 
2 7 5°C % ffiM 1 5. 4 k g<7)^f^T*iq^^fTO 

fc 0 »t>*ifc*fie»BB«5fiE»(*a>»«»ttfiBH hi/ 

— "9— ^ffll^XnaJ^tlil 4 0 kOe-CiSLtco ffllf 
5i^ilS^ASTM D 6 3 O iZifgBl LT*to*= 0 I? 
0i*S*lia3i::EttLf- o 
[0 0 4 8] 

[i3] 



3-1 3-2 



3-1 3-2 
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mSitm (11^) 





200 


200 


zUU 


zuu 




23 


23 


23 


23 




1.3 


0.7 






A- 1 1 2 2*< 




0.6 


1.3 














SfiSTtt^SSB r (kG) 


2. 90 


2. 92 


2.31 


2.57 


b H c (O e) 


2.81 


2. 83 


1.91 


2. 38 


i*I*j^-8 ( B H ) max *2 


2. 01 


2. 02 


1.47 


1.68 


SlfSt* (k g/cm2 ) 


1450 


1300 


550 


1100 


MI ( g/ 1 Om i n) 


102 


101 


10 


62 



* 1 N- (^-TSy 
* 2 I^liMGOe 
[0 0 4 9] (B) S®#JI2^f-fl9^tt»3fc. £j£«t 

;^{z^-r o ¥i*3*u& 1 - 1 /i mfl)A h a x ^ 

Yh*ft5fc89. 5li%^^>vxJ^^-t« L 
WbvP^>A (H16«3-3) , vP^VI 
(3gfifc#]3-4) *fcfi*>P^r-9->J (3Eit«3-5) 
O. 5li%^JPLItLfco fhftlO)XhO>f 

ti i o°c-emM»»ft«L-c. a®*K**Lfc«tt 

<7)«s&M*^fc^tt<*t»*(z6-^--r p>i o. oi 

tHl^T2 5 0 0 C-C;ma#tUL. *L/-;/ htt<D*ja«» 



1 O kOea>&it£EnJlDLf::&. 3*»Blft LT»tt»« 
X (M I ) d:^lcTa)l4[:^Lf- 0 i±^(Dtc<^{^. ± 

tf6-t-fP>i o. 9 Mt%*iB-& Lfc&ftli-tEi: 

3-3) o «jEtt*««*«««5tt»a>M I iftlCT 
<D^4 f:i:^L/c 0 

[0 0 5 0] 

[S4] 











JtKW 




3-3 


3-4 


3-5 


3-3 


MttXSdEB r* 1 


2. 86 


2. 77 


2. 87 


2. 53 




2. 75 


2. 65 


2. 76 


2. 37 


fi*X*;U^— « ( B H ) max 


1.98 


1.89 


1.95 


1.65 


ttlfB* (kg/cm2 ) * 2 


1320 


1380 


1440 


1080 


MI ( g / 1 O m i n ) *3 


93 


97 


108 


51 



OkOet*U: a »{&li»Stt*aSfiBrA<kG. «J#*lbHc rf><0 e % fit 

1*X*;^- «(BH)max A<MGO eT*fc£o 

* 2 ffilf^^fiA S TM D6 3 0|:totlSLf: 0 |H4likg/cm2 

o 

*3MI (^;UK>T7^X) li2 7 5°C, ^11 5. 4 k g(DtttT?3(SLfc 



[00 5 1 ] 4 

MlCliX7K*v»i8 (BAKELITES, g D D n «ERL-27 
7 4) 1 8 OS»ffllC % *5rz^-j"E^(D«ffiffl31*|-C 



50 



IBflMkSi*. 2 1 8 o°cizt i KK 

)i£ttU$Lfco :fl)ASTM D1 5 0|:i^5L>T^* 
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[O O 5 2] 
[15] 





4- 1 


4-2 


4— 1 


4-2 














180 


180 


180 


180 




100 


100 


100 


100 




65 


65 


65 


65 




1 


1 


1 


1 




1 












1 






A — 1 8 7 






1 





( 8 ftMX;**8 

5E» (8B*M*3 



3.39 


3. 40 


3. 40 


3. 39 


3. 43 


3.42 


6. 72 


14. 60 


0. 014 


0.015 


0.016 


0. 017 


0. 021 


0.019 


0. 157 


0. 305 



*1 



[ o o 5 3 ] mmm $ 



i 



a 3 A 

CfiSBRI 7 12^1 OOfiai, BR^30ll 



*-<Z> t C90tHi:«|y|fc # lt1 6 0°C-C?U7jD8tL, 

[O O 5 4] 
[S6] 



5-1 5-2 5-3 5-4 5-5 



5-1 5-2 



5-3 5-4 



SBR1712 
BR 

A P 0*1 
DO T G* 3 



100 
30 
70 
10 
4 

1.2 
2.5 
1.6 
1 

1.4 



100 
30 
70 
10 
4 

1.2 
2.5 
1.6 
1 



- 1.4 



xf7U : 

A— 1 2 8 9*4 — 

A — 1 5 8 9* 5 - 

A — 1 6 2*6 — 

A — 1 8 9* 7 — 

Steffi 



100 
30 
70 
10 
4 

1.2 
2. 5 
1. 6 
1 

0. 7 



100 
30 
70 
10 
4 
1.2 
2.5 
1.6 
1 

0. 7 



100 
30 
70 
10 
4 
1.2 
2.5 
1.6 
1 

0.7 



100 
30 
70 
10 
4 
1.2 
2.5 
1.6 
1 



100 
30 
70 
10 
4 

1.2 
2.5 
1.6 
1 



100 
30 
70 
10 
4 
1.2 
2.5 
1.6 
1 



100 
30 
70 
10 
4 
1.2 
2.5 
1.6 
1 



0. 7 - 
- 0. 7 

- 0. 7 



1.4 
- 1.4 



45 



40 46 



48 



42 



1.4 



62 62 
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V37-A 
3 O 0% 



18 

52 



20 
50 



21 
52 



23 
51 



23 
51 



23 
53 



25 
51 



13 
52 



26 
50 



5.0 4.9 5.9 5.8 5.3 5.7 5.4 4.1 1.9 



*1 

*2 
*3 
*4 
*5 
*6 
*7 
*8 
*9 
*\0 



n — t -y^j^^v h ;u 

h K »J ? □Jbv7-v> 

r-*W) P^i>^a tf;u h U > 
1 o o°ct*cda— — — Mm L 1 + 
1 3 5°CT*CDA— — — Xa- ^. t 
MM P a 
[0 O 5 5] 

-r^ctiz^y. j:yai>ss»H 
wtt»o)a«wi#tt-v>iB*tt*a*-r * - £ *<-e**o 

tot, **IH0)»£«3S**-r4i/n^-ij-> % gr>P 



-2— tf-;u:7i-*-5 K 

tf;u) t- h^x;u^r> 
tfju) vx;u^t> 

4 

5 (m i n ) 

y. ^o#3-efc* 0 f#i^> **Ma>i/p*-^>*fcr± 

fiE»8B+^a>i«3fea<bA<pr«6-efey. Sfcic-snMitiiB* 
^<DEra**ra±.Si±*c£A«^#4*a>T**y. tt* 

if afi*o)*«»i*tt»w tsnsii^ y -t?<c < , js^an 

XB#lcfcit-2>>;u K-Ot^v^X^BK* 3SE«lttfc«*L 



7P> h^-vO)«# 

(51) Int. CI. 7 

C O 8 L 83/07 
83/08 
101/00 
C O 9 K 3/10 
H O 1 C 1/02 
HO 1 F 1/113 



F I 

C O 8 L 83/07 
83/08 
101/00 
C0 9K 3/10 
H O 1 C 1/02 
H O 1 F 1/113 



Z 
M 
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(72)*W# X 

»£Jil*«iKffi*mB«Fl -17-2- 
202 



